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Application of Electricity to Weaving. 
A manufacturer of Roubaix, M. Henry 
Buisini, has just discovered a very curious 
application of electricity to looms. He 
adopts an indicator which strikes when a 
thread in the warp breaks, and thus saves 
the warper from taking out any of his 
work to find the flaw, and he need not pay 
such close atiention to the quickly mov- 
ing thready which is so injurious to the 
sight. The invention can be applied to 

power-looms. 
oe ——_——_— 


Prof. 8. P. Thompson’s Improved Dynamo, 

About four years ago, says: the English 
Mechanic, Prof. 8. P. Thompson obtained 
a patent for improvements in connection 
with simple dynamo-electric machines, in 
which the field-magnet is in one piece 
without joint. A short time back he 
obtained another patent (No. 7,860, 1886), 
which embodies some improvements in the 
armature, the object being the obtaining of a 
more efficient machine, having greater elec- 
trical output in proportion to its size and 
cost, less liable to wasteful beating in the 
electro-magnets or in the polar surfaces 
thereof, and having in general better mag- 
netic and electric conductivity. Professor 
Thompson employs a single core to receive 
the field-magnet coil, and makes the core 
shorter and thicker in proportion than in the 
older form of machine. He also prefers, for 
convenience of winding, to make it straight 
rather thanarched. The core which receives 
the coil may be made in ore with the pole 
pieces by casting or otherwise, or it may be 
of wrought iron, the pole pieces being cast 
upon it, or screwed or riveted to it. The 
field-magnet itself serves as a framework for 
the machine, and its pole pieces or either of 
them may constitute the bed-plate of the 
machine, the magnets themselves being of 
great solidity and mechanical strength, and 
presenting the advantage of a magnetic 
structure without joints. The field magnets 
may be wound and excited in any of the 
ways known in the construction of dynamo 
machines, the coils being joined either in 
series with or as & shunt to the external cir- 
cuit, or they may be separately excited, or 
they may be excited in any combination of 
these ways, according to the circumstances in 
which the machine is to be used. 

Fig. 1 and Fig. 2 illustrate the two ways 
of forming the field-magnets of the improved 
machine, the magnets themselves M M being 
of great solidity, having great mechanical 
strength, and possessing the advantage of a 
magnetic structure without joint. The coils 
are shown in position at C VU. The armature 
is constructed upon spiders of suitable ma- 
terial, such as a non-magnetic metal, keyed, 
or otherwise suitably fixed upon the driving- 
shaft, the spiders being formed with should 
ers to receive and support a thin supporting 
cylinder or mantel, preferably made of thin 


strong insulating material, such as hard 
vulcanized fiber or dermatine. 
be one or more such cylinders or man els, 


ers of a spider. The cylinders or mantcls 


ite number has been provided. 


wound upon the cylinder, as in the arma.- | 
ture known as Gramme’s, to serve as a'‘ductors is used, this layer may be woven 

















is placed, 


the spiders by screws. 





iron washers, whichare either plain or toothed 
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magnetic core. Outside the core, whether | before the ends of the conducting tapes or 
constructed of washers or of wire, a layer of 
varnished paper or other insulating material 
The end washers may for greater | upon the core frame, the outer layer only of 
strength be made thicker, and be secured to 
The core and frame 
sheet iron, well insulated from the spiders. | so constructed secure great strength, requis- 
The cylinder or mantel may be of some|!t¢ magnetic properties, proper insulation, 
‘3 and simplicity of construction. The armature 

coils are then wound over thecore, which may, 
There may | jf so desired, be effected in any ordinary 
way, either ring-fashion or drum fashion; but 
each being borne at its ends upon the should- | the patentee prefers the ring method of wind- 
ing. When armatures of low resistance are re- 

: | quired (such as for electro-plating) he prefers 
support and keep in place a number of thin/io make the coils of thin copper tape, two, 
three, four or more pieces of which are laid 





| 

externally. The process of constriction of | upon one another to form a single laminated 
the armature frame and core consists in| conductor, which, after securing the u-ul | 
fixing one spider on the shaft by its key or | insulation, is wound over the core. 
other convenient. and suitable mechanical | more flexible than solid copper conductors. 
means, then placing upon it one of the cyl- | In some cases the patentee binds or weaves 
inders or mantels, then outside this the |tovether the portions of the wires or tapes 

yvashers to a suitable number, preferably | which lie on the external periphery of the 
insulated from one another by sheets of | armature, by means of a peripheral lacing 
varnished or paraffined paper, or asbestos, | of thongs, or straps of leather, catgut, or 
or other non conducting material ; then the | dermatine, 
next spider is fixed m position on the shaft 
thereby securing the evlinder and washers in | with suitable flexible insulation the thongs 
their proper places, and so on until the requis- | or straps passing Over one conductor and un- 
Instead of | der the next one, and so on, after the manner 
washers of thin iron, iron wire, preferably | of wickerwork, thereby holding the wires or 
varnished or oxidized on its surface may be | tapes firmly in place, and preventing flying. 


or other similar or suitable 
material, such as thin metal wires covered 


| 
Where only one external layer of con- 





wires are drawn through tbe interior of the 
ring. Orif more layers than one are wound 


conductors may be thus woven or laced. 
Figs. 3, 4, 5 and 6 illu-trate a method of car- 
rying out the improved construction of arma- 
tures, SS being the spiders, A A the sup- 
porting mantels or cylinders, W W the iron | 
washers, 4 B the outer layer of insulating 
material, D D the conductors. 

In Figs 3 and 4 these are shown as of or- 
dinary insulated wire. In Figs. 5 and 6, 
they are shown as constructed of copper tape, 
T r. The method of securing the outer 


This is | 


The Electric Club. 





| Paper on “‘ ELECTRICTY AND INSURANCE,” 
PRESENTED BY Mr. Henry Hine—Reso- 
LUTIONS ADOPTED. 





There was the usual large attendance at 
the meeting of The Electric Club, at the 
club rooms in the Hotel Dam, Thursday 
evening. A special meeting of the Board of 
Managers was held on the Monday evening 
preceding and twenty-six new metubers were 
elected, and at the business meeting prec«d- 
ing the dinner and discussion Thursday 
evening several other appiications were pre- 
sented. Mr. W. D. Sargent, General Mana- 
ger of the New York and New Jersey Tele- 
phone Company, was elected member of the 
Board of Managers, to fill a vacancy. ‘The 
following gentlemen were among those 
present at the dinner : 

H. C. Davis, Geo. W. Hebard, Geo. M. 
Phelps, Jr.. George Worthington, Judge W. 
H. Kelley, Henry and William Hine, Chas. 
W. Price, T. P. Conant, B. B. Nostrand, 
D. E. Drake, H. D. Lyman, J. M. Robert- 
son H. N. Reed, Lieut. F. W. Toppan, Geo. 
Coggeshall, C. H. Barney, H. R. Garden, C. 
L. Buckingham, W. R. McDiarmid (Secre- 
tary Lamar Insurance Company), George 
Manson, James Beasley, Mr. Gale, R. W. 
Ryan, of New York City ; Chas. E. Dustin, 
Hartford; H J. W. Dam, Sacramento; A. J. 
DeCamp, Prof. W. D. Marks, Geo. F. 
Porter, H. A. Cleverly, Phil:delphia ; Fred. 
A. Gilbert. T. B. Doolittle, Boston ; James 
English, New Haven ; Col. F A Mason, H. 
D. Stanley, Bridgeport; C. O. Baker, Jr., 
A. VauWinkle, Newark; Col. Gardiner 
Sims, Providence ; F. A. Cheney, Troy, N. 
Y., and others. 

The tables in the club dining-room were 
artistically arranged in form of a horseshoe, 
President Davis at the head or cen'er, Vice- 
President Hebard at one end, and Judge W. 
H. Kelley presiding at the other. 

On the conclusion of the dinner, President 
Davis called on the secretary, Mr. Price, to 
read certain proposed amendments to the 
by-laws, which was done and the amend- 
ments went over for action at the next regu- 
lar meeting. 

Mr. Henry Hine, of the U. 8. Electric 
Lighting Company, of New York city, then 
read his paper entitled, 


ELECTRICITY AND INSURANCE. 


The attitude of the fire insurance interests 
toward the electric light is a matter of first 
importance to its users, and consequently, 
to those engaged in its introduction. The 
question of its relative safety to other illu- 
minants has been fully discussed, and rules, 
designed to insure its proper equipment 
formulated and enforced, but we have not 
reached that point of cordial co-operation 
and mutual understanding which is neces- 
sary to the best interests of all concerned. 
Insurance men are apt to be suspicious of 
the elec ric light companies, and they in turn 
are apt to grumble at the insurance com- 
panies, and the public seeing this gets wrong 
ideas as to the whole matter. 

Both parties are to blame for this condi- 
tion of affairs; therefore, that our subject 
may be discussed in the proper spirit, let us 





conductors by lacing or weaving with thongs 
or straps, L LZ, is shown at Fig. 6. 





take a very hasty glance at the history of 
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our past relations, confess to our respective 
sins and resolve in future to act with mutual 
confidence and in a way to relieve the public 
entirely from its present uncertainty on the 
main question, namely, is the electric light 
safer than other methods of artificial illumi- 
nation? 

When the electric light was first intro- 
duced the electric companies unhesitatingly 
asserted and advertised the fact that a per- 
fectly safe light was at last discovered. 
These assertions, in the main honestly made 
because of ignorance, were soon proved 
false by the occurrence of fires directly 
traceable to electric circuits, and, led on by 
the daily papers, whose reporters found 
unusual opportunities for displaying their 
genius in dealing with this mysterious fire- 
scattering and death-dealing agent, and in- 
spired with a feeling of awe, which was the 
patural result of profound ignorance of the 
subject, the public became extremely appre- 

_ hensive. 

In the meantime the insurance companies 
had awakened to the importance of taking 
action in regard to the new light, and when 
they begau their investigations so little was 
really known about the dangers to be avoided 
and how best. to avoid them that necessarily 
misunderstandings occurred and suspicions 
were aroused on both sides. 

Electric light men accused insurance wen 
of meddling in matters they knew nothing 
of, of greatly exaggerating existing dangers, 
and of creating imaginary ones, and the 
insurance people accused them of doing 
poor work in order to save in cost of con- 
struction. A good deal was felt on both 
sides that was never expressed, and I well 
remember when the inspection of an electric 
light plant was looked upon by both inspec- 
tor and inspected, as a game in which they 
were antagonists, each thoroughly believing 
that the other was trying to get the best of 
bim 

As, however, the insurance companies 
realized more and more the advantages of 
the electric ligh', and as the electric com- 
panies better understood their business, both 
began to appreciate, little by little, that 
their interests were identical, until we have 
now reached a point where it is not a ques- 
tion of establishing a friendship, but rather 
of making a friendship already existing of 
the utmost mutual benefit. 

The insurance companies should not be 
blamed for their conservative course in the 
past, and when we consider the phenomenal 
development of electric lighting, its wide- 
spread use and the tremendous forces which 
are so freely handled in its generation and 
distribution, too much praise cannot be 
given the electric light companies that so 
little damage has been inflicted on life and 
property. 

To-day I believe that all the insurance 
association, admit that the electric is as safe 
as other lights, and some go even farther and 
do not hesitate to say that it is much safer 
when properly installed. 

Now this is all that the electric light com- 
panies claim. We not only freely admit, but 
take pains to publish the fact that great 
danger would attend imperfect and careless 
equipment, but we emphatically assert that 
such work has not been the rule, and that as 
installed to-day by the reputable companies, 
an electric light system, whether arc or in- 
candescent, isolated or central station, con- 
tinuous, pulsating or alternating current. con- 
tains fewer elements of danger than lighting 
by gas or oil. 

In this connection it will not be out of 
place to allude to the recent fatal fire at the 
Temple Theater in Philadelphia, Pa. Anat- 
tempt was made to fasten this fire on the 
electric light, and the proceedings before the 
coroner’s jury have undoubtedly created 
wrong impressions in the minds of many 
and done injuries to the electric light inter- 
ests which were never intended by those con. 
ducting these proceedings. The electric light 
companies should be, and I believe are, in 
full sympathy with Inspector McDevitt in 
doing his utmust to ascertain whe'her or not 
this plant was properly equipped and opera- 
ted, but, in pointing out by experiment 
what might occur under certain conditions, 


he was not careful enough to state that these 
dangers could be easily avoided. He simply 
proved what we all admit, that wires and 
lamps may be elements of danger. With 
everything his own way he had considerable 
difficulty in producing fire. How hard 
would he have haa to try with gas? How 
long could he have kept aa handkerchief 
wrapped around a gas flame ? 

The neglect to consider this question of 
safety relatively is what we complain of, and 
it undoubtedly works much injustice against 
the electric light. Again, the burning of the 
Rhode Island Electric Light Company’s 
Station at Providence, week before last, 
illustrates how apt the electric light is to be 
blamed for things of which it is entirely in- 
nocent. The fire was at once attributed, by 
the press and public generally, to the elec- 
tric current, but investigation has proved 
beyond question that it was caused by coal 
gas. 

While on this topic I wish to allude to 
another case of injustice against the electric 
light companies—unintentional no doubt by 
its author, but none the less harmful—and 
at the same time to correct some misconcep- 
tions which the public may have as to the 
attitude of thisclub. [allude to the paper 
read here by Dr. Benjamin at our last meet- 
ing but one, and, though at our last meeting 
Mr. Beane clearly showed by statistics how 
uncalled for were the extreme views ex- 
pressed in this paper, the fires above alluded 
to, which have occurred since then, the un- 
fortunate accident which resulted in the 
death of aline man in thiscity, the facts that 
this club has been placed in a false position, 
and that Dr. Benjamin's paper is used by 
those opposed to the electric light interests to 
uphold false views and create wrong impres- 
sions, constitute my apology for again allud- 
ing to this subject. 

Any opinion on matters of this kind, 
emanating from this club, has peculiar sig- 
nificance and weight,and right here we must 
go on record that we believe the electric 
light to be safer than other lights, and that 
we cannot countenance an opinion that the 
electric light companies are criminally care- 
less and narrow minded in their business 
methods. It will not do for this club to, in 
the least, alarm the already foolishly sensi- 
tive public on this subject. While we all 
agree with Dr. Benjamin that we must take 
a broad and disinterested view, and not allow 
our utterances to be in any way misleading 
to the public, he has been over-cautious, as 
the general tone of his paper is unjustified. 
and his insinuations against the electric light 
companies uncalled for, and not warranted 
by facts. It is not right that the literature 
of this club should be used against the inter- 
ests of a large body of its members, if such 
literature distorts facts or creates wrong im- 
pressions. 

What the electric light people desire is 
more light on this whole subject. We want 
the insurance men and the public to be edu- 
cated in these matters, feeling confident 
that, as they becume more familiar with 
them, their apprehensions will disappear. At 
the same time we ourseives are anxious to 
learn, and are learning every day, how to do 
better work, and are only too happy to en- 
courage any discussion, carried on in the 
right spirit, which will lead to a more 
thorough knowledge of the necessities for 
proper installation and throw light on 
doubtful points 
The question of the insurance of electric 
light stations has been so fully discussed of late 
that it needs none of our attention to-night, 
more especially as it has been taken up by 
‘‘manufacturers’ mutual companies,” in 
whose hands it is sure to receive intelligent 
treatment; but there is crying need fora 
uniform system of rules governing the in- 
stallation of plants, to be adopted by all the 
insurance associations throughout the coun- 
try, which shall be alike acceptable to the 
electric and insurance interests, and insure a 
uniform standard of excellence of equip- 
ment. The convenience and welfare of 


the public demand this, and our mutual in- 
terests can be well served by agreeing at 
once on the necessity for such rules, and then 








taking steps towards their formation and | 


adoption. Our identity of interest should 
insure careful and thorough consideration 
of this subject, for as to what these rules 
shall be there is a chance for considerable 
difference of opinion. 

It is not within the province of this paper 
to suggest a set of rules, and I should not 
presume to do so if it were. The work of com- 
piling them should be done by thoroughly 
competent, and above all, practical persons 
representing both interes!s, and they should 
only be decided on after mature considera- 
tion. These persons should constitute regu- 
larly organized committees, and proper pro- 
vision be made for the final adoption by and 
adhesion to the rules, so formed, by all the 
electric and insurance companies in the 
country. 

Most, if not all, of the various sets of rules 
now in force are based on those of the New 
York Board of Fire Underwriters. It is 
significant that these rules, the first to be 
made, and since only slightly modified, 
have been so closely adhered to and proved 
so eflicient. I attribute this largely to the 
fact that they possess the great merit of being 
short and few in number. Is it not a mis 
take to try and cover every detail of con- 
struction by those rules? Insist on the 
primary requirements for safety, but leave 
details to those engaged in the business who 
must be responsible for the proper operation 
of plants. Possibly our insurance friends 
are not aware that, in every plant installed, 
precautions are adopted not required by any 
rule save the necessity of making it practi- 
cal and efficient in operation, and the enforce- 
ment of a complication of detail rules would 
often prevent the adoption of the safest 
method, as it would be absolutely impossible 
to provide for all cases. 

Again, the more the rules enter into details 
the more difficult is it to obtain thorough in- 
spection. Would not a few simple rules 
and a well organized and intelligent system 
of inspection be much more efficient than 
many and complex rules and the loose in- 
spection which would necessarily result in 
such a case? 

The insurance companies and the public 
have in the necessities for the successful and 
econ mical operation of plants a surer safe- 
guard than in any system of rules which 
could be devised. 

In looking over the various rules now in 
force a few points have occurred to me 
which may be of some little value, and I 
offer them for what they are worth. 

Proper conductivity and insulation, and 
the use of efficient safeguards, in cae of 
accident, are the three essential points to 
cover, and I believe they can be comprehen- 
sively covered by a few simple rules. 

On the question of conductivity the present 
rules differ widely. One requires that the 
main conductor must equal in weight per 
foot the wire constituting the circuit of tbe 
armature of the dynamo. Another, tbat all 
wires used in connecting lamps and other ap 
pliances with the generator must have a con- 
ductivity at least equal to No. 6 wire 
‘‘American gauge,” and this with no modi- 
fying clause as to the system used. Still 
another, that a wire must be large enough 
to carry fifty per cent. more current than 
will ever be required for the lights it sup- 
plies, and another that a wire warm to 
the touch in comparison with another wire 
is liable to become a source of danger and 
should be replaced by a larger wire. Not 
one of these is comprehensive, and I would 
sugg‘st that a simple and efficient rule would 
be one which prescribes a certain sectional area 
of wire per ampere of current. Another 
point upon which the rules differ greatly is 
the distance which must be maintained 
between positive and negative wires. If the 
plant is properly ins'all.d in other respects, 
it is a question whether, in most systems, it 
is not safer to have all wires very close 
together. S ome of the rules now in force 
require that a plant entire must show a cer- 
tain insulating resistance. The idea of the 
rule is good, as it is a check on the whole 
work, but is it fair to reyuire the same insul- 
ating resistance in a lant where the electro- 
motive force used is 100 volts as is required 
where it is 1000 volts? Then again the 





greater length of wire in an installation the 
less is its total insulating resistance, though, 
for a given unit of length, it may measure as 
high as an equal length in a smaller installa- 
tion whose total resistance is much greater. 
It would therefore be unfair to require in 
large installations the same insulating resist- 
ance as insmall ones. Would it not be well 
to avoid this unfairness by requiring a certain 
insulating resistance per thousand feet of 
circuit? Differences also exist in the present 
rules as to the use of fusible strips. These 
should be required either in both poles all 
through a system, or only in one but all in 
the same pole, and thereshould be a standard 
metal or alloy used for the strips, and their 
capacity be regulated by specifying a certain 
sectional area per ampere of current. Still 
again the rules do not all require soldered 
joints. I believe that there can be no argu- 
ment against, and a great many in favor of 
soldering all joints between wires, no matter 
how small or where located. Theinstallation 
of street circuits, their entrance into build- 
ings, etc., seems to be well covered by the 
New York rules, as the few fires and acci- 
dents here attest. 

Underground circuits and alternating cur- 
rents will of course now claim a share of 
attention, but no new principles are involved 
in either which need cause fear among the 
insurance people that before rules can be made 
damage may occur. If the insurance people 
will take hold of this matter in the same 
spirit which exists to-day among the electric 
light men, no difficulty will be experienced 
in formulativg an efficient set of rules satis- 
factory to both and advantageous to the public. 

A well organized system of inspection and 
the employment of intelligent inspectors will 
do more to insure proper work than rules, 
more especially because improvements are 
being made from time to time which necessi- 
tate changes in details and in wiring systems. 
Where there are two ways equally safe, of 
doing the same thing permit either. Let us 
aim at general results rather than at minute 
details. Let us act in such a way as to leave 
no doubt as to our confidence in each other. 

This suggests one other point which I 
feel I must mention, and that is it seems 
to me the time has come when insurance men 
should universally encourage the introduc- 
tion of the electric light by offering reduced 
rates where it is used. Some of the associa- 
tions have recently adopted resolutions to this 
effect, and this good example should be fol- 
lowed witbout delay. The general intro- 
duction of the electric light wi'l benefit the 
insurance companies more than any single 
interest in the country, and we ask for whole- 
hearted support and assistance in return. 

In view of the near approach of the semi- 
annual meeting of the National Electric 
Light Association at Philadelphia, it seems 
to me the occasion is a good one for this club 
to use its influence in accomplishing this 
much desired reform, and I suggest that 
through a properly appointed officer or com- 
mittee we present this matter to that associa- 
tion and urge immediate action thereon. 


DISCUSSION. 


After the applause that followed the read- 
ing of the paper ceased, the President said : 
‘* It gives me pleasure to introduce not only 
as a new member, but as a guest here this 
evening, Professor Marks, of Philadelphia, 
who was one of the jury in the investigation 
of the fire in Philadelphia, mentioned by Mr. 
Hine.” 

Pror Marks: I am somewhat surprised 
to hear mentioned what I supposed was an 
entirely local affair. I was the only electrical 
man on that jury. It seems that Mr. Conner 
and the 'wo or three electricians there who did 
the wiring were recommended as electricians. 
Neither Mr. Singerly nor our Assistant 
Mayor, Mr. Brotherford, knew anything at 
all about electricity. Mr. Conner swore that 
everything was done with the utmost care ; 
that he personally had soldered the joints, 
while the jury found there twisted wire joints 
without solder, which could be taken and 
shaken. Mr. McDevitt, at the risk of his 
life, went down to the point where the fire 
had originated and he pulled out two joints, 
both of them unsoldered. Then Mr. Conner 
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came on the stand the third day, owned 
up that his former testimony was false, 
stated that on the Saturday preceding the 
opening he had gone to New York, leaving 
his assistant, who was called ‘Lightning 
Jack,” on account of his ability to shift 
scenery in the theatre, with general instruc- 
tions, and he, under great pressure, because 
they must open on the following day, twist- 
ed up those joints. ‘Lightning Jack” 
swore that he had no trade whatever, and 
that he knew nothing about electricity. He 
said this man had told him to put in soldered 
joints ; he was not sure whether he did or 
not; but at any rate he twisted up others 
It was proven that the fire broke out against 
the lamp, that the curtain was hauled up 
immediately beneath the lamp and only 
required an extra careless pull on the 
part of the attendant to haul it up over 
the lamp, and it took fire at that point. 
The verdict stated that fair workmanship by 
reliable companies reduced the danger of 
fire to a minimum, distinctly giving the elec- 
tric light precedence, so far as the safety is 
concerned, over other lights. During certain 
competitive tests I spent six months at least 
with a row of lamps around me. I was 
vorking with a coil of wires around me, and 
two of them were down in the mercury cups 
one day and a young man interested in elec- 
tricity came in. He was one of those who 
never can see anything without putting their 
hands on it. He grabbed this coil of wire, 
and he went across the place, and he turned 
on me and said: ‘‘I don’t see how you dare 
io work with so uncertain a thing as elec- 
tricity.” I said to him. ‘* Electricity is 
the most certain thing on earth. You are 
the uncertain factor.” (Applause.) I think 
that the Electric Exhibition at Philadel- 
phia did more to prove the perfect safety 
ind perfect feasibility of introducing the 
lectric light in a public way than almost 
iny argument that the electric light men 
can bring forward. (Applause.) 

Mr. HesarpD: I believe that the invita- 
tions extended by members of this club to 
the underwriters of this city has awakened 
discussions among the Board of Under- 
writers, and among the leading spirits of the 
insurance companies ir this city, which will 


‘end towards a much closer intercourse than 


ve have bad in the past. I hope toseea 
large representation of the underwriters in 
our club as active members. There is a feel- 
ing on their part that if they came here as 
suests they would hardly be as free to par- 
ticipate in discussions as they would if they 
were here by right, and I know in some 
instances that that is the reason why some of 
ihe gentlemen are not here to-night. With 
regard to the paper that Mr. Hine read I am 
entirely in sympathy with it. 

{ think, if I understood Mr. Hine’s paper, 
his strictures were with reference to the 
manner with which the Temple Theater 
‘xperiments were conducted, relatively, and 
not to the findings of the jury. 

Mr. Hine: Mr. Hebard is entirely right 
n the matter. 

Pror. Marks: Inspector McDevitt, of the 
Iusurance Patrol, Philadelphia, called on 
me three or four nights before | got a notifi- 
cation from the coroncr that I would get a 
lollar a day if I came, or be fined five 
hundred dollars if I did not come, and told 
me his plan with regard to experiments. 
One thing that bothered him was his safety 
plug. For ins ance, he gets a three-light 
safety plug and he sticks on ten lights and 
tbe plug bolds. He was talking about this 
matter, and I sugge-~ted to him that he take 
a file and file the safety plug down till it felt 
warm to the finger. Mr. McDevitt did 
it. 1 wish you could know Mr. McDevitt. 
He is a natural born fire inspector. I 
think if you go to Poiladelpbia you will 
find Mr. McDevitt will be one of the least 
troublesome men that you could have any 
dealings with. I know that he feels that 
electric lighting is safer than gas lighting. 

Mr. De Camp, of Philadelphia: 
the time will soon come, if not already here, 
when there will be no antagonism between 
the insurance and electric light interests. 
There is no individual risk beld by the i in- 
surance companies in comparison with the 





I think | 


change for inspection. 


risks of the electric light hght companies 
Fire risks are generally limited to policies of 
five or ten thousand dollars, which is a mere 
bagatelle compared with the injury an elec- 
tric light company would receive as the con- 
sequence of a fire. 

Mr. De Camp spoke at some length, com- 
plimenting the work of Inspector Mc 
Devitt, 

Captain H. R. Garpner, of the Con- 
solidated Electric Light Company: I trust 
you will pardon a layman for intruding a 
remark in the midst of a scientific discussion, 
and a lawyer is the worst sort of layman 
when he gets into a crowd like this. I can- 
not, after hearing what bas been said, see 


| 


\it was best 


; the judges of the competency of persons to 


any objection to the regulations which the | 


respective Boards of Fire Unde:writers re- 


| respectfully offer the following resolution : 


quire the electric light companies to follow. 


I think a matter which more seriously calls | ‘ 4 : ee 
'ance interest governing the instailation of 


for amendment is defective installation. 
This, it seems to me, might be remedied by 


proper inspection during the progress of the | 


installa'ion; first, by having the proper man 
at the head of the installation; second, by 
having proper linemen to do the work, and 





INCANDESCENT DyNAMO OF THOMsON-HoustTon Co. 


third, by having compctent men to manage 
the plant after the installation is made. 
Nothing is more important than the proper 
education of the linemen. The appellation 
“ wire-worker” has become associated with 
the devious ways of life. The ‘* boodle” 
alderman would nct have been so unsuc- 
cessful had not bis early education been 
neglecte!. The succcssful politician is a 
successful wire-puller. Therefore, why 
should we not educate the men who are 
engaged in wire work to do that work 
properly? (Laughter.) When the electric 
light companies realize that it is their duty 
to educate men to do this work thoroughly 
and hold them responsible for every defect, 
you will hear no complaints from under- 
writers in my opinion. (Applause. ) 

Mr. F. A. GriBert, president of the 
Boston Electric Lighting Company, was 
called for and said: I do not know how it is 
through other parts of the United States, but 
the New England Board of Underwriters 
have ap inspector whose territory is all New 
England, excepting Boston. There we have 
our inspectors under the Boston unider- 
writers I have no criticisms to offer in 
regard to those inspectors. 1 think they are 
fitted to the place. But it seems to me that 
this club, or the Electric Light Association, 
is the body that should have something to 
say in deciding who is a competent man to 
aci as an inspector for the insurance com- 
panies. At the time I took hold of the 
Boston plant, I found that they were paying 
a large price to the. Boston Insurance Ex- 
At first we looked 
, upon it as blackmail. But after talking the 
‘matter over with members of the ex- 
‘change, we were led to believe that they 


| plication ; 








were partly right, and we thought that 
that they should have au 
inspector, and pay so much to the ex 
change, which we do. I think the conven- 
tion should appoint a committee who shall be 


fill the position of inspector. I do not think 
the insurance companies have had enough 
experience to select men who are competent 
to be inspectors, in all cases. I think a 
competent inspector would be as yood a 
teacher as we would want for our workmen, 
aside from the orders given by the different 
superintendents. 

Gen. C. H. Barney, of the Sawyer-Man 
Electric Light Company : Following out the 
idea suggested by Mr. Hine’s paper, I would 


_ Wuerras, There is a lack of uniformity 
in the application of the rules of the insur- 


electric light plants throughout the United 
States, and 

Wuereas, These rules are in the main 
comprehensive and satisfactory, the only 
objection being the matter of detail and 
thorough understanding of their proper ap- 
therefore be it 


(SEE Paae 8.) 


Resolved, That the Pre-ident of this Club 
appoint a committee of five, including the 
President, to confer with the committee tbat 
may be appointed by the National Electric 
Light Association. to consider the question 
of uniform rules and regulations to govern 
the installation of electric light plants ; that 
these committees be requested to confer with 
the representative underwriters, and that 
they be solicited to take measures authorizing 
the appointment of a committee for the con- 
sideration of this matter with the committees 
above named, and that a report will be ex- 
pecied from this committee at the next regu- 
lar meeting of the club, March 3d. 

The resolutions were adopted. 


The Chair appointed as the committee, 
Mr. Geoge W. Hebard, President of the 
United States Electric Lighting Company ; 
Mr. Geo. W. Steckley, President of the Brush 
Company; Mr. T. A. Edison, of the Edison 
Company; and Mr. N. T. Pulsifer, of the 
Mather Electric Company, and in accordance 
with resolution, the president is also a mem- 
ber of the committee. 

Mr. Hesarp: I want to refer to a point 
which I did not make clear when I spoke 
before—the fact that when you compare the 
electric light with any other means of artifi- 
cial illumination, it is infinitely safer. While 
an electric circuit improperly erected may 
set fire to combustible materials near it, under 
given conditions, the conditions which pro- 
duce fire are easily avoided. But even if an 
electric current should set fire to these combus- 
tible materials, the « lectric current contributes 
nothing towards continuing the fire, while 
gas, oil, candles and other means of artificial 
illumination not only set fire but feed fire. 
With regard to underwriters, we must re- 
member that this question of rules and the 
selection of inspectors are matters that belong 





solely to the underwriters. We make such 








sugges'ions to them as we please, but we 
have no control in the matter. If we wish 
to influence them we must lead them to see 
for themselves rather thao seek to coerce 
them into a position which we may know to 
be better for them and for us, from our point 
of view. Iam sure that asa class the under- 
writers are honestly seeking, in the midst of 
pressing duties in other directions, to know 
what they may of this new business, which, 
after a little time, will become as familiar to 
them as gas lighting or any other means of 
artificial i)lumination. 

Mr. Geo. M. Petes. Jr.: A fact that is 
noteworthy in connection with the present 
discussion is that the application of sound 
engineering principles to the construction of 
electric light conductors has not been fully 
attended to in this country. A Western 
operator said years ago, that if there was a 
break in the line you could put on more 
battery and jump the break. One of the re- 
sults of the verdict spoken of, will be, I think, 
an incentive to electric men to see that they 
apply sound and well known and simple 
principles in the same manner that engineers 
of bridges, of steamships, of aqueducts, 
apply similar principles in their work. In 
the carrying out of electric lighting, precau 
tions which are in the knowledge of every 
constructor have not been carefully attended 
to. 

Mr. Henry Hine: It seems to me that 
the question of the safety of the electric 
light has been so well established that it 
would be more to the point to discuss 
whether or not it is important to obtain uni- 
formity in rules. I do not think that any of 
the electric light men claim that the present 
rules are outrageous or not well adapted 
for their purpose. But there is corsiderable 
inconvenience due to the fact that these 
rules are not uniform. It seems to me that 
thatis the most important point in ques- 
tion 

The discussion closed at this point. 


THE MENU. 

The following is the menu, a copy of 
which every one present carried away with 
him : 

OYSTERS. 
Blue Points—Half Shell. 
An’ thou did’st not head the list, 
Half-shell dainty—thoud’st be missed ! 
Thou art here—sing * Benedicite,” 
Austere Sons of Electricity! 


—, 


Colbert 
ry with 14-hour carbons for one 
Cel—e: nchovies Olives 
(Daniell’s.) (Sight feed lubricated.) Scenes. ) 
Palma Fina Sherry—E. M. F., 2,600 volts. 


FISH. 

Filet of Halibut (caught with lines of force), sauce 

Bearnaise, Parisian Potatoes. 

ENTREES. 
Filet of Beef, Macedoine 
Mashed Potatoes au gratin Green Peas 

(Double pole safety strips should here be inserted 

to guard against overloading.) 


ROAST. 
Breast of Philadelphia Capon with 10 ampere 
curraut jelly. 
* Ruinart ” and “ Morizet,” 
Here their little part will play, 
And generate immeasurable force ; 
One coulomb put down internally 
Would pulsate most infernally, 
Inducing currents strong of deep remorse ! 


SALADS. 
Celer. Fetticus 
(Grounded on one end.) (Field circuit.) 
DESSERT. 
Chocolate and Vanilla Souffies 
(a la Léclanché.) 


CHEESE. 
English Brie American 
50C. P. 2,000 ©. P. 16 C. P. 


** Comparisons,” like cheese, * are odorous.” 
—Shakespeare, Much Ado. 


FRUIT. 
Grapes Pears Bananas 
(Connected in (Am.) (Waterproof 
parallel.) Insulated.) 
COFFEE. 
(Saturated solution.) 
THEME, 
Heavy damage wrought - 4, fire, 
Supposititious cause—a wi 
Same cause yy the news like lightning through 
the land; 


When ’tis later ascertained 
That some drunkard—addle-brained, 
Blew out gas, or knocked a lamp down with his 
hand. 
Won’t the gentlemen of Insurance, 
Realizing the endurance 
Of our system—search—investigate, 
And adopt the wise conclusion, 
That our interests lie in * fusion.” 
And grant a well-deserved and lower rate. 





Ohm, Sweet Ohm !—We’re G’wine Ohm to Dy-na-mo. 





The following announcement also appeared 
on the menu : ** Next regular meeting, March 
8d, 1887, at which time a paper on ‘ Electric 
Motors’ will be read by Mr. Stephen D. 
Field.” 
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In the widely-advertised case of the United 
States vs. The Americam Bell Telephone 
Company, service has been made upon Wm. 
R. Driver, at Boston, the treasurer of the 
company, and upon Chas. E. Hubbard, 
clerk. The return also states that the de- 
fendant, Alexander G. Bell, could not be 
found within the district. Appearance for 


the defendant was entered by J. J. Storrow | lighted by electricity. 
and George L. Roberts. 





The decision in the great telephone suit is 
awaited with considerable interest. It looks 
favorable for the Bell interests at the time we 
write this. 





The gas works exploded in Lynn, Mass., 
and left that city in darkness. If the elec- 
tric light had been used there would have 
been no explosion. 





A company of Italian capitalists has un- 
dertaken to light Rome by electricity under 
anew system. The plant of the company 
will be operated by water power furnished 
by turbine wheels in the Tivoli waterfalls. 

This is our last opportunity before the 
convention to urge a!l our electric lighting 
friends to attened the National Electric Light 
Association meeting in Philadelphia next 
week. The sessions begin Tuesday noon at 
the Hotel Lafayette, and will probably con- 
tinue three days. 





The Electric Lines Company, of New 
York, asked for a writ of peremptory man- 
damus to compel the Commissioner of 
Public Works to grant the company permis- 
sion to tear open the streets for burying 
wires. The Court of Common Pleas affirmed 
the order denying the motion, and the United 
Lines Company’s plan of burying its wires 
is effectually stopped. 


The Indianapolis Sentinel rises to the sit- 
uation in that State as follows: ‘‘ Whatever 
may have been the opinion when the present 
telephone law was passed, experience has 
made it very evident that its practical work- 
ings are not good. The present system and 
service in Indianapolis and the larger cities 
of the State are not satisfactory ; and many 
parts of the State want telephonic service 
that are never likely to get it under such a 
law. The act ought to be repealed.” 





Electricity has, in its time, played many 
parts, but to apply it to a conductor’s baton 
has, at any rate, the superior merit of 
novelty. After the recent manceuvers of the 
German army, a serenade was given in honor 
of the Emperor, and 1,200 executants took 
part. It was pitch dark, and, of course, 
quite impossible for the bandsmen to see the 
conductor’s beat. But science suggested an 
accumulator on the music desk, connected 
with a properly covered wire secured along 
the conductor's stick, from the tip of which 
there shone a tiny electric hght. 





People gradually grow sensible on this 
telephone question. As the day of setile- 
ment approaches, the reasons why, or why 
not, seem to clear up of their own accord, 
and the general public is getting rid of that 
ophthalmic condition which has been so con- 
tagious, and even Syracuse and its Mr. 
Meyers has accepted the situation. The 
Rochester people had better follow his foot- 
steps, and the Evansville folks take the same 
sensible view of the case, and accept the 
inevitable. 





The Secretary of the ‘Treasury has sub- 
mitted to the House, and asked for action, 
an itemized estimate of the expense of pro- 
viding a permanent lighting plant for the 
Statue of Liberty. The estimates aggregate 
$32,500. The Board recommends the erec- 
tion of a separate building to contain the ma- 
chinery and coal, and proposes to improve 
the present lighting system by increasing the 
side lights from five to thirteen; by placing a 
lens in the flame of the torch, with a group 
of lamps arranged in a cluster, to be run by 


9/ an independent dynamo, and by lighting the 
9| interior of the statue and pedestal, engine and 


boiler room, etc., with incandescent lamps. 
A separate wharf for landing stores is also 
required. The lighted torch has been burn- 
ing brightly for several weeks, and Congress 
should provide abundantly for its continu- 
ance. 





We are informed by the letter of a corre- 
spondent, given in another column, that the 
buildings of Bowdoin College are soon to be 
It is to he wondered 
that Harvard College has not :moved in the 





same direction. The project has been often 
suggested in the college paper, but the corpo- 
ration does not care or has not sufficient means 
to carry out the enterprise. The income 
from the rental of lights to students would 
alone pay a handsome dividend on the cost 
of the plant. It is suggested that of the 
large amount left by will to Harvard, a 
portion be given for the express purpose of 
purchasing an electric light plant. Until 
that time the yard could be lighted by arc 
light. In the engine room of the Jefferson 
Physical Laboratory there is a 20 horse 
power engine and doubtless one of the more 
eoterprising companies would lend a ma- 
chine and lamps for a short time to the col- 
lege. 





There is a growing interest in the storage 
battery branch of electrical work. There 
are a number of enterprising factors in this 
work, prominent being the Electrical Ac- 
cumulator Company (mention of which is 
made on page 8), the Brush Company, the 
Julien and others. It is worthy of mention 
that the company first named has given 
strong evidence of its faith in the value of its 
possessions by the construction of an ex- 
tensive factory, with a capacity of 1,000 
accumulators per week, and is at the present 
time turning out one-half that number; and, 
also, that the telephonic world has been so 
largely drawn upon in the organization of 
the company’s staff, which comprises, among 
others, Messrs. T. N. Vail, O. E. Madden, 
E. J. Hall, Jr., Chas. Truex and W. B. Van- 
size. 





The Grand Jury of Brooklyn is of the 
opinion that something is wrong with the 
several electrical contracts of that city, and 
launches forth a number of insinuations, and 
calls on the Legislature to investigate. The 
telephone company is mentioned as having 
combined with the city’s fire department to 
aid in advancing its work. We would like 
to go on record right here with the prediction 
that the most searching investigation will 
never find the slightest taint of fraudulent 


work on the part of the telephone company 
in question, which has for its head sucb 
widely known and conspicuously - uprigh! 
gentlemen as President C. F. Cutler and 
General Manager W. D. Sargent. 





The American Company has just decided 
upon the organization of a foreign dejart- 
ment of its business, and a company is now 
under organization which will control its 
entire foreign business. Installations are to 
be made in the different leading cities of 
Europe, Japan, Australia, Mexico, and South 
America. These installations will be under 
the supervision of experts of the American 
Company and manufacturers of competitive 
apparatus doing business in the re<pective 
countries will be challenged to a competitive 
test. 





LET US HAVE MORE ELECTRICITY 
IN OUR SCHOOLS. 


It is now becoming unfashionable to criti- 
cise, even in a friendly way, our school sys- 
tem. If one is on a board of education, 
remarks concerning the inefficiency of any 
department of instruction are in order; but 
for an outsider to question the propriety of 
any system of instruction, makes him open to 
the charge of being antagonistic to the Ameri- 
can plan of popular education. Well koow- 
ing that our purpose may be misunderstood, 
we wish to make a few suggestions regard- 
ing toe study of physics or natural philosophy 
in bigh schouls and academies. Not many 
years ago little was known—at least among 
teachers and school text-book writers—of 
current electricity and its applications. Itis 
natural, therefore, that the study of so-called 
frictional electricity had a prominent piace. 
As much was known twenty years ago about 
the simpler phenomena of frictional elec- 
tricity as now, yet in the schools the pith 
ball, Leyden jar, sealing wax and silk, chime 
of bells, excited wig, etc., occupy valuable 
time, which, if given to such portions of 
the subject that are more easily understood, 
would havea greater educational value, and 
be more nearly related to domestic and manu- 
facturing uses. An expensive Holtz ma- 
chine and all the paraphernalia of surface 
electricity are purchased and the money is 
about as good as wasted. The teachers of 
the present day must wake up and learn that 
electricity is more than a playthiog, and that 
the varied industries in which it is an im- 
portant aid are so pumerous that every per 
son is benefited bya practical knowledge of 
the subject. Let the instruction be made 
more practical. 





CHICAGO ELECTRICAL NEWS, 


Nice little circus that in Louisville, on the 
night of the 1st instant, when an overhead 
electric light wire gobbled up every fire 
alarm box on Main street, and left nearly the 
entire street, where the heaviest business 
houses are located, without fire protection. 
Seven thousand dollars is much money for 
such a show, and what the amount might 
have been but for the presence of mind— 
in this instance better than absence of body 
—of the chief operator, who threw the big 
book on to switchboard and cut the af- 
fected circuit, while standing on the insulat- 
ing volume. He who cents a wire under such 
circumstances needs be not only prompt, but 
cautious. More than one case has occurred 
where the pliers—especially with number 
six or larger wire—don’t let go when the cut 
is made, and the loose end has flown back, 
hitting the face, hand or head. The result is 
instantaneous, even if ‘‘we have a man in our 
shop who can take the current of a 60-lighter 
and not flinch.” 





How differently a thing appears when you 
see it through the spectacles of a newspaper 
reporter. A recent outburst of this news- 
paper sort of showing would make a good 
puzzle for the sphinx department of an elec. 
trical paper. The wonder-monger says of 
the ‘‘recent discovery ” which is on the tele- 
graphic order: ‘: The invention, as described 
to me, is like a slate placed upon a man’s 
desk, upon which a message may be written, 
and by the simple touch of a button trans- 
ferred to the central office, and thence to 
destination in an exact fac-simile. Messages 
can be delivered automatically, without the 
presence of the persons to whom they are 
directed.” 

The American District and the telegraph 
people in the West have been doing all this 
for along time. The message is written on 
paper, euveloped and sealed. The button is 
touched; in comes a blue racer. He whisks 
the whole thing out of sight in a minute, 
and delivers it, regardless of whether the 
party addressed is present; and whether he 
ever will receive it or not, is alike imma- 
terial. There does not seem to be anything 
new in the invention. 





Talking of electric lights throughout the 
Northwest brings to mind that there is a 
first-class hotel in a thriving town, away up 
there, that was wired about three years ago, 
for both arc and incandescent lights. In those 
days to say ‘‘ underwriter’s” wire was equi- 
valent to saying, ‘‘the very best wire in the 
market.” The incandescent wires are all 
perfectly useless, and the arc-light circuit is 
aseries of patches. The lines having been 
all laid in the unfinished walls while con- 
struction was going on, they were always 
grounded, and every now and then a wire 
burns out. Then an outside clothes line loop 
is put in round the break, and the thing goes 
on again. The result, from a visual stand- 
point, is ludicrous in the extreme. A wire 
comes from its hiding place, drops into a 
lamp, goes out the other side to the next 
lamp, and, leaving that, disappears in the 
ceiling. It is an odd sight, to be no more 
severe. The incandescent job, although it 
costs very large money, was a dead loss from 
the start—all on account of the under- 
writer’s wire. 





The Chicago Edison Electric Fire Extin- 
guisher Company, at Chicago with $300,000 
capital, was incorporated here the other day. 
The incorporators are eminently qualified to 
become the strongest kind of a firm, and 
Thomas A. will have to look to his laurels. 
Of the three, the first is a dentist, the second 
a physician, aud the third a book-keeper. 





Talking with a theatrical manager from 
the Northwest, the recent fire in Philadel- 
phia was alluded to. ** Do you know,” said 
he, ‘‘ that a combination tedioes and danger 
was on at my house, and I was not satisfied 
to leave it without close watching. The 
electrical part of it, just when they bad told 
me it was thoroughly safe from every stand- 
point, went off somehow. 1 am no electri- 
cian, but I put a stop to that feature at 
once. Prompt told me afterward that if 
the house had not been thoroughly protected 
with safety catches he and I woulu both have 
been out of a job to-day.” 

Curcaeo, Feb. 7th, 1887. 
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BOSTON ELECTRICAL NEWS. 

The Boston Electric Lighting Company 
are fitting the Aldermanic Chamber, Boston 
City Hall, with Sun Regina 125 candle- 
power incandescent lamps. The improve- 
ment in the Council Chamber due to the use 
of the same lamps bas been much commented 
upon. The air is pleasant, which before it 
was damp, and as one member of the Coun- 
cil remarked, ‘‘ bad enough to give any man 
a headache.” 





Mr. H. McL. Harding, who has so success- 
fully managed the New England business of 
the Sprague Motor Company, has been ap- 
pointed to the position of general-manager of 
that company. 

Mr. Frank Ridlon begs to correct his state- 
ment, made at a recent meeting of the New 
York Electric Club, regarding the losses by 
fire from electric lighting paid by the Manu- 
facturers’ Mutual Fire Insurance Company; 
as on talking with Mr. C. J. H. Woodbury, 
he finds that the company, although insur- 
ing almost all the large mills in New Eng- 
land, have never paid a cent for losses from 
fire due to electric lights. 





The railway disaster which occurred re- 
cently in Vermont will probably bring before 
the attention of our Legislature the necessity 
for action in regard to lighting and heating 
railway cars. Steam from the engine for 
heatings and current from dynamos or 
storage batteries for incandescent lighting 
could be used with perfect safety from fire. 





The Pfaunkuche Electric Light Company, 
of Rochester, New England, have purchased 
a 30-light (arc) Brush machine to furnish 
current for arc lamps and multiple series 
distributors. 





Parties desirous of obtaining a site near 
the water front have been looking over 
several available lots. A large station to dis- 
tribute electric power will be built as soon 
is a location is decided upon. The most ap- 
proved form of triple cendensing engines 
will be used, the water for the condenser 
being pumped from the ocean. 

T. Martin & Bro., elastic web manufac- 
turers, will in a few weeks start a 300 16- 
candle-power Brush-Swan incandescent plant. 
Not far from their factory is the Low Tile 
Works, which was the first to adopt the Brush- 
Swan incandescent light in New England. 

Boston, Mass., Feb. 9. 








Washington spiders have discovered that 
vame is plentiful near the electric lights 
which illuminate the public buildings. In 
consequence, their webs are so thick and 
numerous that portions of the architectural 
ornamentation are no longer visible, and 
when torn down by the wind, or when they 
fall from decay, the refuse gives a dingy 
and dirty appearance to everything it comes 
in contact with. Not only this, but these 
adventurers take possession of the portion 
of the ceiling of any room which receives 
the illumination. —Science. 





In a recent number of the Hngineer mention 
is made of the smash-up of an electrical 
head-lighted locomotive. The dynamo had 
hoodoed the engineer’s watch. This is nota 
valid reason why electricity is not a proper 
illuminant for engines. The use of a mag- 
netic shield will protect the watch, and a 
watch so protected will keep better time in 
the pocket of an engineer who is running a 
dynamo than it ever did or will in any other 
class of service without such protection. 

The article says: ‘‘ No amount of argu- 
ment could convince an engineer that an elec- 
tric light in front of his engine would prove 
anything but a menace to his train in a thun- 
derstorm.” 

A railroad engineer spends a large portion 
of his life within a fish pole’s length of 
dozens of electrical wires strung along the 
line of his road. In every electric light sta- 
tion, great or small, there is an engineer; but 
this is probably the first instance where engi- 
neers are charged as a class with being 
afraid of a forty-foot electric light circuit in 
a thunderstorm. 


SHCONDARY TRANSFORMERS. 





By Dr. G. H. Bensamin.—Second Article. 





In the closing paragraph of my previous 
paper, the statement was made that in all 
forms of induction apparatus wherein the 
primary and secondary helices are wound in 
close relation, and the primary not shielded 
from the inductive effects of the secondary, 
must necessarily be more or less loss there 
—that is to say the re-induction, if I 
may use such an expression—while adding 
to the primary current, cuts down the cur- 
rent in the secondary, and the transformation 
is accompanied by a loss which is evidenced 
by the heat generated in both circuits. 

It appears plain that if a device could be 
constructed, wherein the inductive effect of 
the current in the primary on the secondary 
could be realized without the re-inductive ef- 
fect of the current in the secondary on the 
primary, we then would obtain the most 
economical results, 

So faras I am aware, such an apparatus 
has not yet been made, although inventive 
talent has been exercised in that direction. 

In looking over the many patents relating 
to induction coils, it is plain that inventors 
frequently confound conduction with induc- 
tion. Many seem to have the idea that in- 
duction can be prevented or lessened by 
means of bodies of insulating material. 
They cannot seem to comprehend that noth- 
ing—except a metallic screen, and that not 
entirely—will cut off induction. 

It is curious how prevalent this error is 
among those having a smattering knowledge 
of electricity. In order to convince those 
who still doubt, after an explanation, I have 
usually asked them to make the following ex- 
periment. : 

Obtain a china plate or sheet of glass, 
which are the best insulators known—except 
dry air—and on the plate or sheet lay a fine 
steel needle. Now take an ordinary magnet 
and move it under the plate or sheet; the 
needle will follow the magnet, being induc- 
tively influenced. A wire conveying a cur- 
rent will similarly influence the needle. 
There can be no conduction through the in- 
sulator, and hence there must be induction 
to so affect the needle. The insulator inter- 
posed has not the slightest effect in cutting 
off the induction. It is almost incompre- 
hensible that such ignorance should prevail 
on the subject. The experiment quoted 
above is known to almost every school boy, 
and yet there are hundreds of patents for 
anti-inductive insulators, conduits and the 
like, all based on the supposed anti-inductive 
influence of insulating material, and all ab- 
solutely worthless. 

Perhaps the fact may be more closely 
brought home to embryo electricians by re- 
ferring to the field-magnets of a dynamo, 
the coils on which are carefully insulated 
from each other and the iron of the coil, and 
yet the iron is inductively magnetized. 
There is one other point which does not 
seem well understood, viz.: The limit of in- 
ductive influence of a current upon a con- 
ductor, and whether an alternating currrent 
exceeds in inductive influence that of a con- 
tinuous current, the Watt current in each 
instance being the same. I have previously 
stated that the limit of field depended upon 
the Watt current in'ensity, irrespective of 
its division into volts and amperes. In Fig. 1 

C 
E F 


Fig. 1. 

let A B represent a conductor on which is 
flowing a continuous current of 60 volts and 
600 amperes, represented by the line C D, and 
E Fasccondary conductor wi'hin the field 
of CD. Now, so long as the current on 
A Bis steady, no current will be set up in 
HF. Why? Because the lines of force, so 
to speak, slide along the conductor Z F. 

In Fig. 2 I have indicated the lines of force 
C Das aring, and the line #F is shown 





threading the ring—just about what happens 





when the coils on the armature of a dynamo 
are threading the lines of force in the neutral 
space between the pole pieces of the machine. 
If we vary the current, make it pulsatory, 
or, what is practically the same thing, alter- 
nate the direction of flow of the current, im- 
mediately there is a current set up in Z F. 
In Fig. 3 the lines C D are shown gradually 
increasing in length from the point A, and 
represent the rise intensity in an alternation 
or pulsation, and the oblique dotted lines to Y 
the fall. The line # F is cut in both the 
rise and fall, hence the current therein 
follows the current in AB. Four lines are 
shown crossing # F’, and these lines are the 





Fie. 2. 


effective inductive lines. Supposing now we 
increase the Watt current on A B, or ap- 
proximate Z F nearer to A B, then more 
lines will cut H F' and the secondary current 
will be increased. 

In practice, a wire, as for instance a tele- 
phone conductor, may be placed compara- 
tively close to an electric light wire convey- 
ing a very heavy but steady current, with 
but little danger or inconvenience—the 
pulsation set up by the re-inductive current 
of the telephone wire being of little moment. 
The trouble commences immediately there is 
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Fie. 3. 


a change or pulsation on the line conveying 
the heavy current, as for instance when 
lights are switched in or out. 

The inductive current set up, often being 
sufficient to instantly energize the telephone 
protectors, or in their absence destroy line 
and instruments. 

A current of 600 volts and 60 amperes, so 
far as I have been able to observe from exper- 
iment, has no greater field of influence (dis- 
tance) than one of 60 volts and 600 amperes. 

Ido not wish to be understood as saying 
that the rule is invariable for all limits of 
E. M. F. Experiment seems to prove that 
after you reach a certain degree of voltage, or 
more properly potential, that the current 
cannot be kept upon a conductor, that is, 
in the old language of electricity, not 
bound ; it may follow the conductor, or, by 
reason of the humidity of the atmosphere, 
lack of pressure in spots, metallic vapor in 
the atmosphere or the like, suddenly desert 
the conductor, becoming static and simula 
ting lightning. It is unnecessary to observe 
that currents of high potential having the 
vigorous character described, are not play- 
things to have kicking around the house. 


(To be Continued.) 
————~-e—____—_ 


Electric Lighting of Bowdoin College. 
To the Editor of Electrical Review : 

Much pleasure is manifested at the com- 
pletion of the negotiations with the Brush- 
Swan Electric Light Company of New 
England. A central station with a capacity 
for 50 arc lights and 600 incandescents is to 
be put into operation at once. Water power 
will be used. Bowdoin will be the first col- 
lege in America to be lighted by electricity. 

STUDENT. 
Bowdoin College, Brunswick, Me., Feb. 5, 
1887. 





ELECTRIC MOTORS. 





AN EMPHATIC CHALLENGE FROM MR. F. J. 
SPRAGUE. 





AND Motor Co., 16 anp 18 Broap Sr., 
New York, Feb. 7, 1887. 


To the Editor of Hlectrical Review : 

Srmr: An English paper, the Telegraphic 
Journal and Electrical Review, has seen fit 
during the last three or four months to make 
several attacks upon myself. These attacks 
have not only been made by the editor of 
the paper, under, it seems, necessarily a gross 
misapprehension of the facts, but a number 
of communications have been published, 
which have been copied by your own 
and other papers, from Professor 
Sylvanus Thompson, Messrs. Aryton & 
Perry, and Mr. William Mordey, in which 
they, too, have joined the hunt and raised 
the cry against the originality of my 
work, 

When the numerous duties which occupy 
my time will permit I will answer, in such 
detail as I think is necessary, these assaults. 
Meanwhile I have to make the following 
proposition, which, if these gentlemen be- 
lieve what they say, they will either accept, 
or else apologize for the statements which 
they have made, 

I propose that Mr. Thompson, or Mr. Ayr- 
ton, or Mr. Perry, or Mr. Mordey—any one or 
all of them—and myself, shall build two elec- 
tric motors, which motors shall be submitted, 
one to John Hopkinson, of Westminster, 
London, and the other to Henry Rowland, of 
Jobns Hopkins University, Baltimore, the 
machines to be duplicates. I mention these 
gentlemen because they are recognized as 
men of the highest scientific attainments, 
and as absolutely beyond and above all ques- 
tion as to their character and the reliability 
of any test or report which they may make. 
The conditions for building these motors 
shall be as follows: 

ist. They shall be from working models 
and designs dating back not less than five 
(5) years, as sworn to by not less than 
three (3) witnesses. 

2d. There shall be no change whatsoever in 
the machines from the time the working 
drawings leave the table until the machines 
are completed. 

3d. Such machines shall be completed 
within eight (8) wecks from the time they 
leave the drawing board, or by May 1. 

4th. These machines are to be tested, first, 
for the maximum horse-power for a given 
weight; and, second, they shall be tested for 
efficiency with any given weighi per horse- 
power, such weight not to exceed forty (40) 
pounds. 

5th. The motors to be of not less than 10 
horse-power capacity for 10 hours’ continu- 
ous run. 

These machines to be given tothe gen- 
tlemen who make the tests, or to any insti- 
tute which they may designate, the entire 
expenses of the tests to be paid for by the 
competitors in equal proportions. 

I shall not now enter into any discussion 
whatsoever of the question that bas been raised 
by these gentlemen; I wish them to answer 
explicitly aud without equivocation this 
challenge to build machines on models of 1881, 
without any change whatsoever from that 
date to this. Frank J. SPRAGUE. 

——_+ape——_——__ 
Fully Satisfied. 
To the Editor of Electrical Review: 

Dear Sir: A report seems to have been 
circulated that we are proposing to change 
our electric lighting system, in consequence 
of which we are receiving letters from all the 
numerous electric light cumpanies. As we 
cannot take the time to reply to all of them, 
we request that you make public the fact 
that we do not intend to change from 
the Western Electric system of lighting, 
which has been fully satisfactory to us in 
every way. We are about to increase our 
plant, and this may have given rise to the 
report above mentioned. 

ALLIANCE Gas Lieut Co., 


OFFICE OF SPRAGUE ELECTRIC oan Sr. f 





W. W. Cantine, Sec’y. 
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«*, An Indianapolis business man says : 
‘*T think the sooner the Indiana Legislature 
repeals the $3 a month law, the better her 
business men will be satisfied.” 


»*» The Rocky Mountain Bell Telephone 
Company paid dividend No. 18, of $1 per 
share,on the 15th of January. The Wisconsin 
paid its usual $2, and the Central Union 
Company its latter day $1, about the same 
time. 


«*, Mr. Brooks, inventor of the Brooks 
cable, has sued the American Telephone and 
Telezraph Company, (long distance), on a 
patent he owns relating to metallic circuits. 
The company sued does not appear to be 
much exercised over the matter. 


«*, The telephone difficulty at Syracuse 
was settled amicably after four days cessation 
of the service. General Manager C. A. Nich- 
olson, of the Central New York Telephone 
Company, has arranged for operating the 
exchange owned by the American District 
Telegraph Company, whose Bell license had 
expired, until the new exchange of his com- 
pany, With multiple switch-boards, is comple- 
ted, which will be in about four months. The 
terms of the agreement give the American 
company all the profits of the business during 
that time. 

»*, The Missouri and Kansas Telephone 
Company, J. R. Mulvane, President, and C. 
D. Crandrall, Secretary.and Treasurer, send 
out from Kansas City, Mo., the following 
notice, under date of January 26th: ‘‘ Ata 
meeting of Directors held to-day a dividend 
of one dollar and fifty cents per share was 
declared on the capital stock of this com- 
pany, payable on and after February Ist, 
1887, out of the earnings of the quarter end- 
ing December 31st, 1886. At the annual 
meeting of the stockholders of this company 
beld to-day, out of the ten thousand shares of 
stock of said company, there was repre- 
sented eight thousand three hundred and 
seventy-nine shares (8,379) all of which voted 
unanimously to purchase the plant, stock, 
and all appurtenances of the United Tele- 
phone Company, for the sum of $210,769 
of the capital stock of the Missouri and 
Kansas Telephone Company, as per our cir- 
cular of November 23d, 1886. A special 
meeting of the stockholders will be held for 
this purpose February 25th, 1887, at the 
general office of the company in Kansas 
City, Mo” 

«* While we are liable to be dosed with a 
surfeit of telephone talk during the trial 
which is now on, there is a ludicrous as well 
as a serious side to the question. 

Chicago has the glorious honor of claiming 
no less than three, possibly four, of the 
original inventors of the telephone. As the 
back counties have not all been heard from, 
it is not impossible that some parties in re- 
mote parts of the State—former residents 
there—may yet be unearthed, and be in at 
thed eath with their claims. 

The last to come on deck up to date is one 
who invented an ‘‘instrument for the pur- 
pose of converting an interrupted current of 
electricity into a continuous sound. In 1871 
he made a pencil memorandum in his book 
of a sketch for a mechanism with modifica- 
tions designed as a speaking telephone. Early 
in 1874 he turned his attention to the subject 
of a transmitter of articulate sounds, and in 
the latter part of May, 1875, constructed a 
transmitting and receiving telephone, over 
which tunes, when sung, could be distinctly 
recognized, but not words. In June, 1875, 
he began the construction of another set of 


instruments and tunes, and entire sentences 
could now be understood over the instru- 
ment. Between the fall of 1875 and April 


10, 1876. when he filed his application for a 

patent for a ‘teleloge,’ he constructed no 

less than fifteen different instruments.” 
ys one of the Jeading papers there, 


So 





Telephone Strikers Give in. 

Last Monday thirty-nine out of the eighty- 
one telephone subscribers in Windsor, Can- 
ada, refused to use their phones because 
the company made a charge of $15 additional 
for communication with Detroit. The strik- 
ers claimed that $25 a year for residence and 
$40 for business places were quite enough to 
pay. Two days ago twenty-five of the kick- 
ers gave in to the company, and last night 
there were only fourteen disconnected tele- 
phones in Windsor. 

——-_—_~@ > 


Franklin Iastitute. 





MEETING AND ELECTION OF 
OFFICERS, 


ANNUAL 





The annual meeting of the Franklin In- 
stitute was held last week at the Institute 
Building, Philadelphia. Col. Charles H. 
Banes presided and submitted the Board of 
Managers’ report for the year. It was shown 
that at the close of 1886 the total member- 
ship was 2,252. The receipts from all 
sources during ‘the year, including a balance 
of $810.78, were $31,017.92, and the total 
expenditures $30,916.97, leaving a balance of 
$1,100.95. Thelibrary was increased during 
the year by an addition of 1,325 bound 
volumes, 512 unbound volumes, 96 maps and 
charts and 1,817 pamphlets—making a total 
of 3,754 titles, and a grand total of 31,752 
volumes. 

During the past year the drawing school 
has been attended by 372 scholars, an in- 
crease of 39 over the previous year. The 
report further stated that as it had been 
deemed advisable to hold another exhibition, 
a committee was appointed to sell the buil:- 
ing, fixtures and materials, and after paying 
all expenses to apply the residue towards any 
financial deficiency. The statement showed 
a loss of $6,848.27 incurred by the last ex- 
hibition. An assessment was made upon 
the subscribers to the Guarantee Fund, but 
an unpaid balance of $1,717.78 still remains 

An election for officers resulted in the 
choice of the following: President, Joseph 
M. Wilson; vice-president, Charles Bullock; 
secretary, William H Wahl; treasurer, Saml 
Sartain; managers, Charles H. Banes, Cy- 
prien Chabot, Washington Jones, Isaac Nor- 
ris, Jr., Alexander E. Outerbridge, Theo- 
dore D. Rand, Coleman Sellers, Edward 
Longstreth; auditor, William B. Cooper. 

Secretary W. H. Wahl, in his annual re- 


view of the progress of engiueering and 
technology, said: ‘‘The year 1886 was 


characterized by the continuance of the fa- 
vorable conditions which were well defined 
at the close of 1885. The industrial revival 
is reflected in the most satisfactory manner 
in the iron business. Our iron ore produc- 
tion in 1886 amounted to 10,000 000 tons, and 
we imported about 1,000,000 tons. In 1885 
this country built 3,131 miles of railroad, 
while in 1886 over 7,000 miles were con- 
structed. During the year this country com- 
pletely outstripped Great Britain in the pro- 
duction of Bessemer steel; and, assuming the 
same ratio of increase to he maintained, at 
the close of this year the United States will 
have taken the lead as a producer of pig 
iron. 

The producticn of coal has increased in 
accordance with the growth of our iron and 
manufacturing industries. Dr. Wahl said 
that substantial advances were made in many 
of the practical applications of electricity. He 
also called attention to the practical intro- 
duction of the ‘‘ mitis” process of produc- 
ing wrought iron and steel castings. Fluor- 
ine has at last been obtained in its elemental 
state by a French chemist, who separated it 
from its combination with hydrogen by the 
electrolytic method. 

The report on the introduction of gaseous 
fuel was commented upon at some length, 
and stated that: ‘‘Far sighted men are al- 
ready discussing the feasibility of converting 
the existing coal gas works into fuel gas 
works, thus utilizing the existing mains and 
distributing pipes, and by the simultaneous 
introduction of the incandescent system of 
electric lighting, expect a twofold revo- 
Jution,” 





The Telephone Girl. 

** Well,” said Mr. Roland Wayne, wher he 
came into his office, after several days’ ill- 
ness with a wretched neuralgia, which 
affected him whenever the east wind blew, 
*‘you got some one for the telephone—did 
you, Burns? ” 

‘* Yes, sir,” the head clerk replied. ‘‘ The 
young lady has been here since Tuesday.” 

‘*Young lady!” exclaimed Mr. Wayne, 
testily. ‘‘Why do you get a woman? 
broker’s office is no place for a woman.” 

* Why, you see, sir,” said Burns, wi h an 
obvious embarrassment and apprebensive 
glances toward a light «ak partition, behind 
which the new operator sat in concealment, 
‘* you didn’t say anything about that—only 


that Mr. Richards had his hands full with | 


the wires, and that there’d have to be some 
one to take charge ef the telephone; so I—” 

“‘That is just like you, Burns,” said Mr. 
Wayne, stamping back into his private office. 
‘* Any one else would have known better.” 

‘* Why, you see, sir,” said Burns, defen- 
sively, as he followed him back, ‘‘I didn't 
think it would make much difference. The 
young lady is very capable, and she seemed 
to want the place so badly, She is very 
poor, sir, and supports her mother. I know 
something about her, you see.” 

‘‘Oh! Some flame of yours, I suppose, 
Burns? Very nice arrangement, for you, no 
doubt.” 

‘*T beg pardon, sir,” said Burns, in an 
offended manner. ‘‘I am a married man ” 

* By Jove! so you are!” said Roland 
Wayne, with a laugh. ‘‘I had forgot'en 
that. Though,” he added humorously, 
‘*that doesn’t always make a difference 
Well, try her anyhow. Where's the mail 
please? ” 

‘“‘T tell you what, Burns,” one of the other 
clerks observed, when that individual finally 
emerged from Mr. Wayne’s office, ‘‘ the boss 
is in a fly humor, isn’t he?” 

‘* He’s all right,” Burns answered, warmly. 
‘He has given mea ticket to Atlantic City, 
and two days off.” 

The clerk whistled. 

‘“Why, [thought he was going to take 
your head off.” 

** You don’t know him. Iam sure it is no 
shame to a man whose nerves are always 
twinging with neuralgia if he loses his tem- 
per now and then.” 

Roland, meanwhile, had taken up his pen, 
and was writing a lengthy account of 
Brisket’s new deal in P. Y. & M.: 

“If the cat jumps this way,” he said, in 
conclusion, **the bears have got him sure. 
Danbury is on our side. He has given 
Brisket the cold shoulder, and, if I’m not 
mistaken, somebody will get wofully left. 
I don’t intend that it shall be me. If every- 
thing goes asI think it will, I shall pocket 
two hundred thousand dollars, and then I 
am going to get out of the brokerage busi- 
ness. It does't suit me, and my health is so 
poor that I must get away somewhere, or I 
shall go to pieces.” 

‘**] beg pardon, sir!” said a soft, tremulous 
voice at his elbow. ‘‘i1 am Miss Archer, 
Mr. Wayne.” 

Roland dropped his pen, and rose politely 
as he saw aslight, graceful figure in black 
standing before him. 

‘* Be seated, Miss Archer,” he said with a 
smile which no man could have withheld 
when he saw the fairness of her young face, 
and that shy, sweet flush on her cheeks. 
‘¢ What can I do for you?” 

‘¢T am the telephone operator,” she began, 
rapidly, and with a nervousness she could 
not conceal. ‘‘I—I could not help hearing 
what you said to Mr. Burns a little while 
ago, and—and I came to say that if you are 
not satisfied to have me stay in the office, 
you need only say so.” 

‘* Not satisfied!” Roland echoed, in mani- 
fest confusion. ‘‘ Well, really, you know I 
have not given you a trial; and as to what I 
said a little while ago, I am sorry, Miss 
Archer. I am afraid you will have to set it 
down to neuralgia. 
have you stay. if you will.” 

‘** You are very kind,” she said, lacing and 
unlacing her fingers in some confusion. “I 
should like to stay—indeed it is very import- 


A} 


I am quite willing to. 


| ant that I should have this position, or 
| something else. But if what you say is true 
|—if a broker’s office is no place for a wo. 
| man—I—I think I would rather not stay.” 
How Roland Wayne abused himself when 
| he thought of his careless words, and then 
marked how her lips quivered, how her eye- 
| lids drooped to keep back the unshed tears! 
| ‘*T think I spoke too hastily, Miss Archer,” 
|he said. ‘‘ A lady's place is where she makes 
it. Weare not alot of savages ” he added, 
| with a warm smile. ‘‘ If you remain here, | 
|think I can insure you courteous and con- 
| siderate treatment on the part of every one in 
| this office. If such is not accorded you, you 
| have only to inform me, and I will know the 
| reason why.” 
‘You are very kind,” said Miss Archer, 
| with a bright, fleeting smile. ‘‘I should like 
to stay. I really cannot afford to resign my 
position.” 

‘*Then stay, by all means,” said Roland 

And, to the edification of his clerks, he 
got up and opened the door for her when she 
went out. 

After that, he often caught himself listen- 
| ng to the soft yet distinct voice in the other 
| room, holding conversations over the "phove. 

When he was at home with one of his 
attacks of neuralgia, and had to communicate 
with the office by wire, he often remarked 
how well he could hear Miss Archer's voice, 
when all the others ebbed away into a Babel 
of sound, 

‘Burns did a fine thing when he got that 
girl in the office,” he mused, one day, when 
he was kept a prisoner very inopportunely. 
‘“‘T don’t know what we’d dou without her 
—now especially. Its bad enough as it is. 
Icouldn’t have had this attack at a worse 
time. But I guess everything is all right. 
Danbury’s good for any amount this side of 
a million. By Jove, though, it would be 
rough ou me if anything went wrong new! 
It would clean me out completely.” 

He was walking up and down the room, 
trying to repress the nervous agitation which 
attacked him. 

**Seven o’clock !” he said, glancing at the 
time. ‘‘ The office is closed long ago. In 
another hour Brisket wiil sign over those 
bonds, and then—Héllo ! what’s that ?” 

The shrill alarm of the telephone summoned 
him across the room. 

** There is no ore ut the office,” he thought, 
taking up the receiver. ‘‘I wonder what’s 
up1ow? Hello! Wayne! Whoare you?” 

‘*Tt is Helen Archer, Mr. Wayne,” said a 
voice whicb he knew quite well. 

‘‘Why, what are you doing in the office at 
this time of night?” he exclaimed involun- 
tarily. 

‘**T am not at the office—that is, not at your 





oftice. I am at the Central Station. Can 
you hear me?” 
“Te.” 


‘*T have something important to tell you. 
Our wire got crossed with Mr. Brisket’s 
to-day, and I could hear every word said 
over it. I could not understand what they 
were talking about, only Mr. Brisket was 
talking to a man named Danbury.” 

“Danbury !” exclaimed Wayne, in great 
excitement. 

‘‘They were talking about bonds, and said 
a lot of things I couldn’t comprehend ; but 
at last your name was mertioned. ‘This 
will put Wayne in a hole.’ Mr. Brisket said. 
‘Yes,’ said Mr. Danbury, ‘it'll bury him 
alive. It is a good thing he’s shelved to- 
night. There is no danger, I suppose, of his 
getting wind of this before 8 o’clock ?’ ‘ No 
danger at all,’ said Brisket, ‘if you don’t go 
back on me. There will be a new deal all 
around and we'll boost the market over 
Wayne’s head.’ Do you hear what I say ?” 
she interrupted. 

“Yes, yes!” 
‘* What else ?” 

‘Nothing more that I could understand, 
except that they were to meet as the Conti- 
nental Hotel to-night at 8 o’clock. I came 
here because I was afraid to talk from the 
| office. I thought some one might get on to 
| our wire, and I have you here direct. That's 
jall. Good-by !” 

For Roland Wayne to dress and leave the 
house was a matter of very short while after 


Wayne said, excitedly, 
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he had received this message from Helen A Report of Last Year’s Work of the New 


Archer. His illness and the danger of ex- 
posure were quite forgotten. 

He was present, very unexpectedly, to Mr. 
Brisket and Mr. Danbury, at the evening 
conference at the hotel. 

It was a stormy scene that ensued between 
Roland Wayne and these two men who had 
combined against him—a scene from which 
the young broker issued pale with exhaus- 
tion, but still triumphant. 

What had passed no one knew, but the 
next day the street was electrified by the 
news that Wayne was closing up his affairs 
to go abroad. 

‘* That will throw us all out,” said Burns, 
gloomily ; and Helen Archer heard the news 
with a sinking heart. 

She was late that night in going home, 
having some small errands to attend to on 
her way; and, moreover, her steps lagged 
with the consciousness that she had bad 
news to carry to her poor, ailing mother. 

‘* You are late, Nelly,” Mrs. Archer said, 
asshe camein. ‘‘ This gentleman has been 
waiting to see you for some time.” 

It was Roland Wayne, who rose and held 
out his hand warmly. 

‘Miss Archer,” he said, ‘‘I have come to 
thank you for the service you did me last 
night. ‘Thanks to you I have saved my for- 
tune from ruin most absolute. If it had not 
been for your foresight and prompt action, I 
should have been a beggar to-day.” 

‘“‘TI—I had no idea it was so serious as 
that,” Helen said, hastily. ‘I am very glad 
I could do you such a service.” 

‘*T shall never forget it,” Roland said, with 
a steadfast look into her soft gray eyes. 
‘* And I have learned a wholesome lesson. 
When I went into the brokerage business, I 
did not dream that so much of my intercourse 
would be with men wholly devoid of con- 
science or principle. I am sick and dis- 
gusted. Last night I had expected to make 
two hundred thousand dollars by one trans- 
action. To-day I find myself thanking 
heaven, and you, that I got out without los- 
ing anything. I am tired of such chances. 
I do not feel that I can enter into contracts 
with men like Brisket and Danbury without 
compromising myself; and so I have decided 
to get out altogether.” 

‘*] understood that you were going out of 
business,” said Helen, quietly. 

‘*Yes, lam. I shall close up the office as 
soon as possible.” 

‘*T expected that; and—and I don’t wish 
to trouble you, Mr. Wayne, but if you see 
an opening fer me anywhere, would you be 
so kind as to recommend me?” 

‘‘T have just been talking to your mother,” 
said Rolund, bowing to firs. Archer. ‘I 
am going abroad My health requires it; but 
I do not hke the idea of going alone. I 
want you and your mother to accompany 
me. It will do you both good—indeed, you 
need it as much as I—and I won’t take a 
refusal.” 

This is how Helen Archer took her first 
trip to Eurepe. 

When she came home, Roland Wayne had 
given her a situation—as his wife. 


> 


The Working of Telephone Wires Under- 
ground. 
To the Editor of Electrical Review : 


DEAR Sir :—In the report of Professor 
Plympton on ‘‘Telephone and Telegraph 
Systems in European Cities,” published in 
the Review of January 29th, the Professor 
states that be conversed by telephone through 
a circuit of twelve and a half miles of un- 
derground wire, connected with thirty eight 
miles of overhead line, and that the result 
was satisfactory. 

If the Professor will kindly give your 
readers more data on this experiment, it will 
add still more value to the interesting 1eport. 
I think I am correct in saying, experiments 
in this country with our ordinary instru- 
ments and conditions will not give so satis- 
factory results as were experienced in this 
case. 

Can the mileage ‘‘static capacity ” of those 
underground wires be given? If not, the 
size of wire and distance between each wire 
and its nearest adjoining conductor ? 

Was the conversation through central 
office apparatus—especially annunciator or 
bell magnets and what resistance ? 

What was the transmitter used, and how 
much iocal battery ? 

Induction coil or was transmitter and bat- 
— connected in main circuit ? 

understand tbe report was not made for 
special interest of telephone people, but since 
it is printed in your paper these additional 
facts, if easily obtainable, will be welcomed 
by many readers. Respectfully, 
L H. Farnuam, 

Electrician New England Telephone and 

‘Telegraph Company. 

Boston, Jan. 31, 1887. 





York Subway Commissioners, 

The Subway Commissioners last Friday 
considered the report of the Board which 
was submitted by Mr. Gibbens, who had 
been appointed a committee of one to pre- 
pare it. It was adopted substantially as pre- 
sented, and as soon as printed will be for- 
warded to Governor Hill, Mayor Hewitt, the 
Controller and the Commissioner of Public 
Works. Copies will also be sevt to members 
of the Legislature. The document begins 
with a review of the work done by the Com- 
mission during the year, and touches upon 
the difficulties encountered in carrying oyt 
its plans, which are explained in full. In 
reference to the outlook for the coming 
season the report says : 

The Commission has been busily engaged 
during the fall and winter months in prepar 
ing for the construction on a larger scale in 
other streets of the city, the form and mater- 
ial for which will be adapted to the particu 
lar location and service for which they are 
designed, and with the return of suitable 
weather it is expected that satisfactory pro- 
gress will be made in this direction. 

The different electric light companies in 
the city have made application to the Com- 
mission for the construction for conduit 
covering about fifty miles of strect, and the 
telegraph and telephone companies have 
signified their desire for accommodation of 
about 20,000 miles of wire. 

Then follows a discussion of the legal 
difficulties with which the Commission has 
bad to contend and which still embarrass it 
somewhat. On this subject the Commis- 
sioners say : 

The enforcement of the law relating to 
electrical conductors in the city of New 
York has occasioned considerable opposition. 
The first met with was in tbe illegal exten- 
sion and renewal of overhead systems with- 
out the consent and approval of the board. 
Prompt action on the part of the local police 
authorities, when they were applied to, 
checked and put an end to this sort of 
evasion. After a few arrests had been made, 
and when it was found that the Board was 
disposed to grant temporary privileges 
wherever there seemed to be proper occa- 
sion, this trouble entirely ceased. 

Following this attempts were made by two 
different companies, organized many years 
ago for the purpose of operating electrical 
conductors undergrourd, to construct and 
operate conduits without the approval of the 
Board of their plans, and without compliance 
with the provisions of the law. In most of 
the litigation attendant upon this opposition, 
the Board and the local authorities have 
been successful. 

Touching Judge Van Hoesen’s recent de- 
cision the report says: 

The constitutionality of the law regulating 
the operation of electrical conductors in the 
city of New York, though several times 
questioned, has not been denied, and it 
has always been decided that companies 
operating electrical conductors desiring or 
being required to place the same underground 
must conform to the Act of 1885, and gain 
the approval of the Board of their plans of 
construction. In a suit brought by the 
Board to restrain the New York Under- 
ground Telegraph Company from carrying 
out its publicly expressed intention of mak- 
ing excavations for the purpose of operating 
electrical conductors underground, until 
such time as the said company’s plan of 
construction should be submitted to and 
meet with the approval of the Board, how- 
ever, one of the learned Judges of the Court 
of Common Pleas has decided that the Com- 
mission is acting without authority of law in 
constructing through a servant company a 
general system of subways, that it has no 
authority to compel the use thereof, and that 
its attempt to do so is an attempt to cratea 
monopoly. 

It would seem to be necessary, therefvre, 
for the Legislature to interpret, in some 
manner, the Act of 1885, and indicate 
whether the construction of it rendered by 
the Attorney-General, and acted upon by the 
Board, or that of the learned Judge of the 
Common Pleas is to be followed, if the work 





of the Commission is to be carried on and 
completed. It is unnecessary for the Board 
to discuss the legal questions involved here, 
as the Commissioners have been wholly 
guided in this matter by the Attorney-Gen- 
eral and their own counsel. 

The report then goes on to say that it will 
be impossible for the work of burying the 
wires to be completed by November 1, when 
the Board will expire by limitation, and urges 
that the Commission be continued until such 
time as its work can be accomplished. It 
argues: 

A careful esiimate of the mileage of the 
electrical conductors to be provided for, 
places it at more than three times that of 
the present overhead systems, or something 
like 50,000 miles. 

It is reasonable to expect that one-third 
of these will have been provided for by the 
first of November, 1887. This will leave 
much still to be done. If the term of office 
of the Commissioners should be extended for 
such time as would enable them practically 
to complete the work intrusted to them, 
afier that the supervision of the electrical 
conductors and conduits might well be left 
to the local authorities, or to a single-headed 
commission, or to such a State Board of 
Electrical Commissioners as has been pro- 
posed; but until the greater part of the work 
is completed, if the Commission is allowed 
to expire there will be danger of its not being 
finished. 

The Commissioners deny that they have 
been extravagant and express regret that the 
many obligations that they have incurred 
remain unsatisfied through lack of funds. 

None of the employes of the Commission 
has yet received a penny from the Controller. 
It is expected that this question will be 
settled in a short time. The Commissioners 
received their salaries up to last October. 
The total expenses of the Commission to 
date have been $38,671.58, of which $20,- 
431.84 remains unpaid. 





ii 
The Telephone Trial in Washington. 


The hearing of argument continued dur. 
ing last week. On Friday last a sensation 
was created in the court when Mr. Dicker- 
son, attorney for the Bell interests, pointed 
out to the court that two years ago, in the 
Overland case, he prophesied that the time 
would come when the patent of Royal E. 
House for a telegraph would be set up as an 
anticipation of the Bell patent, and that he had 
put in evidence in the Molecular case, about 
the same time, the House patent itself, 
which was now before this court. In that 
argument in Philadelphia, he said, the woods 
were full of prior inventors, who would be 
produced, one at a time, as long as the pat- 
ent lasted, like Banquo’s heirs upon the 
witch screen. He claimed credit as a prophet, 
for he said that very thing had come to pass, 
and the New York Herald had many col- 
umns of flaming accounts of this wonderful 
discovery, made within a few days, that the 
House patent anticipated Bell’s invention. 
Mr. Dickerson then turned to Mr. Lowery, 
counsel for the Government, and intimated 
that the Government had set it up in its new 
bill, filed in Massachusetts, just as he had 
expected and foretold; while at the same 
time Mr. Lowery, in this court, as counsel 
for the other infringers, had assured the 
court that there was nothing in the House 
patent, and Mr. Dickerson read from Mr. 
Lowery’s brief the following passage: 

Certainly the House phonetic telegraph 
patents, which were introduced by the 
complainants themselves, would, in the 
light of our modern knowledge, undoubt- 

ly, if properly adjusted, transmit speech. 
Can it be said, however, that the House pat- 
ents are patents for telephony, or that the 
long use of the Morse key and sounder are 
anticipations of the modern telephone? 

Mr. Lowery said it was a fair hit, and 
joined in the laugh which was raised at the 
expense of the Government suit. 


—— The Paterson, N. J., Electric Light 
Company has engaged three or four hundred 
incandescent hghts, and operations will be 
commenced at once. They will run the in- 
candescent lights from arc dynamos, 





.... The Southern Telegraph Company 
has been sold for $460,000, to a syndi- 
cate composed of John 8. Wise, James B. 
Pace, and others, who intend to operate it 
and run as a separate company from any of 
the other telegraph companies 

.... A machinist of Toledo cliims to have 
discovered perpetual motion. One of three 
gentlemen (a practical machinist) who were 
permitted to see his work, says that he really 
believes the Toledo inventor has a surprise 
in store for the mechanical world. Full de- 
tails will be given as soon asa _ patent is ob- 
tained. 


..+. The Inter-State Telegraph Company 
of Detroit has been formed, with a capital of 
$100,000. The stockholders are Richard A. 
Shipman and Wm. G. Latimer, who hold 970 
shares each, and Levi T. Griffin, J. C. Ver- 
hoeff and John B. Whelan, twenty shares 
each, all of Detroit. 


...-A far West man bas outdone one of the 
original telegraph spellers, who talked about 
the new way of ‘‘ communicating dispatches 
—the ‘teletat.'” ‘‘Teilophon ” and ‘“ tebie- 
phon” are two of the latest from ‘* way over 
there” Daguerreotype was once called 
** doggeretope,” by one whose near relation 
afterward became a President. You can't 
most always tell what will happen, or who 
will do it. 


.... It is said that a syndicate composed 
of New York and Chicago capitalists is 
about being organized in the former city for 
the purpose of constructing a new telegraph 
line between Chicago and New York. The 
company is to be known as the New York 
and Chicago Telegraph Company, and its 
object is to supply brokers and commission 
merchants in the two cities with private 
wires. It is proposed to construct in place 
of the usual single wire a singlecable of forty 
wires. It is contended that once such a line 
were built the New York and Chicago bro- 
kers and commission men could be supplied 
with private wires at $5,000 per year each, 
thus yielding a revenue from that source 
alone of $209,000 a year. When net in use 
such of the wires as might be needed could 
be leased to newspapers of the two citise. 
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Hard Lines, 





THE FINANCIAL COMPLICATIONS AT THE 
BOSTON WESTERN UNION OFFICE. 





A great deal of sympathy with Mr. Jairus 
Harlow, the retired cashier of the Western 
Union Company at Boston, is expressed by 
his many friends who are acquainted with 
the facts in the case. It is said in his behalf 
that the company has no moral and probably 
no legal claim now standing against him. 
Mr. Harlow has within a year or two made 
good from his own pocket embezzlements by 
his subordinates amounting to several thou- 
sand dollars. The company still claims 
from him about $2,800, which was stolen by 
two or three employes in branch offices before 
the funds came even technically into Mr. 
Harlow’s custody. This claim Mr. Harlow 
resists. His friends also state that he isin no 
way responsible for the lax business methods 
of the office; that the amount of work re- 
quired of him was more than three men 
could properly do, and his frequent appeals 
for assistance were denied. It is further 
stated that such help as he did have was in- 
competent, and the wages paid the clerks— 
$8 tc $12 per week—are quoted in proof of 
the assertion. Mr. Harlow’s own compensa 
tion was $1,600 annually, his responsibility 
covering the acts of many suberdinates and 
the correct keeping and safe custody of ac- 
counts and receipts pperegating more than 
$500,000 per year. ey say that he has for 
years worked many hours’ overtime, and for 
nine years has enjoyed not a day’s rest in his 
efforts to keep pace with the exhaustive 





demands which his duties made upon him. 
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The Electrical Accumulator Company. 





EXTENSIVE WORKS IN NEWARK—FIVE HUN- 
DRED BATTERIES TURNED OUT EVERY 
WEEK — AN ABLE AND ENTHUSIASTIC 
STAFF ENGAGED IN THIS NEW ELECTRICAL 
WORK, 





There has been constructed in the city of 
Newark, N. J., within the past nine months 
an extensive and particularly complete and 
interesting factory or electrical accumulator 
works. Nine months ago a vacant block of 
land was purchased by the Accumulator 
Company, and within twenty-four hours it 
was black with laborers. The factory rose 
rapidly, and was occupied by the company’s 
staff of electrical workers September 1st, 1886, 
notwithstanding the fact that nearly all 
classes of labor was engaged inv striking 
during these months of construction, and the 
experience of the contractors for this work 
proved to be no excep‘ion to that of others. 

Tbe energetic head and front of the Ac- 
cumulator Company, as most of our readers 
know, is composed of Messrs T. N. Vail, 
president, and O. E. Madden, vice-president 
and geveral manager—gentlemen whose 
great work in the development of the tele- 
phone business of the world is so widely 
known and recognized that it need not be 
mentioned here. It was no hasty move. 
The telephone business had become an as- 
sured commercial success, and these two 
alert andactive minds, searching the electri- 
cal horizon for fresh fields, became interested 
in the storage of electricity and its develop- 
ment. Mr. Vail, Mr Frank Madden 
(brother of the vice-president, and superin- 
tender t of the works, having associated with 
him Mr. F. Reckenzaum), Mr. T. P. 
Conant and Mr. W. W. Griscom, sailed 
for Europe some time before the works 
in Newark were decided on, and thoroughly 
investigated the business in foreign countries, 
Messrs. Madden and Conant even serving 
apprenticeships in the manufacture of the 
accumulators. What was seen proved con- 
vincing, and the factory was begun and com- 
pleted at a cost ot $80,000, and to-day 125 
men are employed, and 500 accumulators 
manufactured every week. In the construc- 
tion of these twelve tons of pig lead, six tons 
of oxidized lead and 200 pounds of rubber 
plugs (used in separating the plates) are con- 
sumed each week. The factory is admirably 
situated for rail and water facilities, is fitied 
up with many ingenious contrivances for 
increasing the etticiency and rapidity of the 
work. A small railway for carrying goods 
runs through the factory, ex'ending through 
packing-rooms, forming-rooms, foundry, etc. 
The power for the works (except in the de- 
partment devoted to trimming the plates, 
where there is a small electric motor fed 
by accumulators) is furnished by a mag- 
nificent Watts-Campell Corliss engine of 200 
horse-power, and the engine and boiler-rooms 
are models of neatness. 

The office part is 30 by 50 feet, three stories 
high, the business offices being on the first 
floor; dining-rooms, parlor elegantly fur- 
nished, and draughting-rvom on the second; 
and on the third are a number of bed-rooms, 
and kitchen connected by dumb waiter with 
the other floors. The arrangement is most 
complete, and when the business at the works 
detain the New York staff they live cosily 
and comfortably at the factory. 

The interior of these works will be illus- 
trated and described in detail in a subsequent 
issue of the REVIEW. 

The history of the storage battery has been 
made familiar to our readers through the 
columns of the Review during the past few 
years, Ina very attractive pamphlet just 
issued by the Accumulator Company, an in- 
teresting and succinct review of the history of 
the storage battery appears. The possibility 
of the storage of electricity was first sug 
gested by the discovery by Gautherot in 1801 
of a reverse current from two plates of the 
same metal immersed in acid after subjec- 
tion to the action of an electric current. In 
1859 Gaston Planté, while engaged in a 
series of experiments upon this phenomenon, 
devised a storage battery, consisting of plites 
of lead immersed in dilute sulphuric acid, 


quired to be exposed to chemical action, its 


not available for practical use. 
of the lead battery, as made by Planté, is as 
follows: 


which, from a scientific standpoint, was a | imperfections, chiefly of a mechanical char- 
success, since when properly manipulated it | acter, existed in Faure’s battery which the 
would yield a high and steady electromotive | Accumulator Company believes to have been 
force and currents of any desired strength, | entirely overcome by the supplementary 
according to the dimensiors of the plates; on | inventions of Messrs. Swan, Sellon, Volck- 
account, however, of the large surface re-| mar, Shaw, and others, which they own. 


The standard type of cell manufactured by 


great weight, and the fact that months of | this company is known as the ‘‘15 A” and 
electrical treatment were required to prepare | is made up of fifteen plates (eight negatives 
the plates to receive a charge of any con-/|and seven positives, the positives being the 
siderable magnitude, the Planté battery was | smaller to allow for the ‘‘ growth” or expan- 
The theory | sion that gradually takes place ) 


The general appearance of the cell is 


When an electric current is passed | shown by the illustration, and the details are 
through the battery the liquid is decomposed, | given on page 9. 
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oxygen and hydrogen are set free, the former 


tive pole plate; when the cell is discharged, 
the oxygen and hydrogen recombine, reform- 
ing water. Camille A. Faure, after many ex- 
periments in this field, made use of a paste 
of oxide of lead mechanically applied to the 
plates, which brought them instantly into the 
condition to receive a charge, which was 
only accomplished by Planté after months of 
electrical treatment; moreover, materially 
increasing the efficiency and capacity of the 





battery and reducing its size and weight. 
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From Accu ome lators 


Fig. 1.—Switcu BoarD OF ACCUMULATOR Co. 


h Automatic Switch ; r Short Circuit Switch ; o Volt Meter; g Switch for Volt Meter ; 
j Am-meter ; p Switch for Am-meter ; g g Regulating Switches, 


The internal resistance claimed for the 


combining with the positive pole plate pro-| battery is extremely low, say from .001 to 
ducing peroxide of lead, the latter being|.005 ohm, and the range of current large. 
occluded and held ready for use in the nega- | The capacity of the battery, it is stated, is 


somewhat underestimated at 350 ampere 
heurs, 85 amperes, a safe working current, 
will last for ten hours or more, or a less 
current would be supplied by the cell for a 
proportionally greater number of hours. A 
greater current—up to 300 amperes—can 
also be obtained, but so great a strain upon 
this size of cell would rapidly injure the 
plates. From the data given the number of 
cells required for any class of electrical work 
can be determined, when the requirements 





in volts and amperes and time are known. 
Adding to the number of cells in multiple 
arc, increases the number of amperes, but 
does not increase the electromotive force; on 
the other hand, adding to the number of 
cells in series does not increase the number 
of amperes, but simply increases the electro 
motive force. 

The two branches in the electrical field that 
these accummulators are particularly adapted 
for are those of electric lighting, and the 
furnishing of motive power. In New York 
city two extensive lighting plants are in 
operation, one at 44 Broadway, and the other 
at 80 Broadway. A member of the staff of 
the ELEcTRIcCAL REVIEW, accompanied by 
Mr. Madden and Mr. Conant, of the Accumu- 
lator Company, visited both these plants, 
both of which were working to the full satis- 
faction of the patrons—the light in every 
instance being steady and strong. At 44 
Broadway, a United States Company's dyn- 
amo is used for charging the batteries, the 
lamps being specially constructed 60 volt 16 
candle-power lamps of the Edison Com- 
pany. At 8) Broadway, the storage battery 
plant has been in_use for three years, the 
pew batteries of the Accumulator Company 
replacing the former ones, the United States 
dynamo and lamps being used. The works 
are lighted by the accumulators, charged 
from Edison and Edco dynamos, the 
lamps of the former being used. A number 
of plants have been put in at Philadelphia, 
and at Havaford College a municipal or vil- 
lage system of lighting from storage bat 
teries will soon be completed. 

Exhaustive private tests are being made 
with this battery for furnishing power and 
in this branch the company find great in- 
terest existing on the part of the public. 
Applied to street railways they supply light 
and furnish power, and each car is abso- 
lutely independent, in distinction from direct 
current power. 

The company announces that it is prepared 
to furnish its accumulators for all purposes 
upon reasonable terms and will guarantee a 
return of 80 per cent. of the current with 
which they are charged, and make good any 
defects which may be found within two 
years, provided, of course, the accumulators 
are used in accordance with instructions, Mr. 
W. W. Griscom is managing electrician of 
the company. 

— - o-- 





Prof. Elihu Thomson’s Incandescent 
Dynamo. 

Tn the illustration on page 3 is shown an 
excellent cut of Prof. Elihu Thomson's 
new incandescent dynamo. In this machine 
the design of the field magnets, it will be ob- 
served, is similar to that of the arc machine, 
but while retaining the spherical armature, 
the three-coil winding of the arc is replaced 
by a winding similar to that of Siemens, and 
the commutator, as is usual in such machines, 
consists of npumeroussegments. The leading 
wires from the commutator bars are carried 
along the shaft into the body of the arma- 
‘ure, and outwards to its periphery, the 
joints to the armature convolutions appearing 
on the outside near its greatest periphery. 
The cores of the field magnets are wound 
only with wire which is placed in shunt, or 
derived circuit to the external circuit. It will 
be noticed that there are two coarse wire 
coils situated between the field magnets, and 
directly over and around the armature, oc- 
cupying an inclined position backward to 
the direction in which the armature rotates, 
The effect of these coarse wire coils in the 
first place, since they are traversed by the 
main current of the machine, which varies 
with the number of lamps in use, or the 
load, is that they compound the machine, or 
cause, by a direct magnetizing action on the 
armature, the potential of the machine to 
remain constant under varying loads, and by 
an adjustment originally made. the potential 
may imcyease to a determined percentage 
under full load. In the second place the 
effect of the coarse wire coils is due to their 
inclined position, their plane of position not 
coinciding witb a plane at right angles to the 
axis of the field magnets, but being displaced 
backward to the direction of revolution of 
the armature. The machines, giving from 
75 to 150 volts, have been constructed by the 
Thomson-Houston Company, of Boston, and 
have shown themselves capable of taking 
care of the load without any external regu- 
lation. 
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New Electric Light Work in the West. 

Central station plants at Topeka, Hutch- 
inson and Abilene, Kansas, have just 
been completed by the Western Electric 
Construction Company, of St. Louis 
(Edison contractors), and are now in 
successful operation. The station at Topeka 
bas a capacity of 5 000 lights; the one at 
Abilene, 4,5 0, and at Hutchinson, 1,900 
lights. At Topeka the present load is 2,00) 
Edison incandescent lights; Hutchinson, 
1,000, and Abilene, 6 or 700 and rapidly in- 
creasing demand at each of these three 
places. 

Particular pains have been taken by the 
Construction Company, both with the pole- 
line, and also with the inside station work; 
and the parties for whom the work has been 
done take particular pride in inviting in- 
spection. 


———*4e 





Reorganizing the Schuyler Electric 
Light. 

Senator Hyde has presented a resolution to 
the Legislature incorporating the Schuyler 
Electric Manufacturing Company. The pre- 
amble recites that the Schuyler Electric Light 
Company is a New York corporation, with 
its princiwal office in New York, but that 
there is a factory and place of business in 
Hartford. The company finds it advanta- 
geous to transfer its business to Connecticut 
and asks a charter. A plan to effect the 
transfer and adjust the liabilities has been 
agreed upon between the company and its 
creditors, by which the property and assets 
are to be conveyed and constitute the capital 
stock of the Schuyler Electric Manufacturing 
Company, and the stockholders of the Elec- 
tric Light Company are to receive common 
stock in the new company to the amount of 
$150,000, and the creditors are to receive the 
preferred stock thereof in payment of their 
claims. The preamble further recites that 
the capital stock of the Electric Light Com- 
pany has been reduced from $ 50,000 to 
$150,000 by surrendering $100,000 to a trus- 
tee, to be canceled on the organization of the 
new compuny. 

The gentlemen named as corporators of 
the new company are Charles E. Dustin, of 
Hartfo'd, and Spencer D. Schuyler, C. L. 
Buckingham, John Byrne and H M. Pierson, 
of New York, together with the creditors of 
Schuyler Electric Light. The common 
stock is fixed at $150,000 wiih privilege to 
increase to $500,000. The preferred stock is 
350,000. The new company is empowcred 
toaccept in payment of its capital stock a 
transfer and conveyance of the assets and 
property of the Schuyler Electric Light. 
The common stock shall be issued to the 
present stockholders of the Electric Light 
Company at par, to each the same number 
of shares as he now holds in the Electric 
Light, and preferred stock may be issued to 
the credi ors. This preferred stock is to pay 
4 per cent. per annum, and profits of the 
company in excess of this shall be used in 
retiring the preferred stock. The common 
stock shall be entitled to no dividends until 
the preferred stock is retired. 
>. 

—— The Sprague Electric Railway and 
Motor Company are ruuning thirteen eleva- 
tors in Boston, both freight and passenger. 
One of the freight elevators is the largest in 
the city. They also have fifty other motors 
in operation. 

—- The Brush Electric Light Company, 
New York, are erecting a new station 
or Elizabeth street, New York, in place 
of the one recently burned. They are 
setting ten boilers with the Jarvis patent 
boiler setting, and Sheffield grate bar. This 
company was the first electric light company 
to be formed in the worid, and they used the 
Jarvis boiler setting under three boilers in 
the 25th street station in 1881. 

—— The gas companies are making good 
headway in the adoption of the American 
system of electric lighting. A large number 
of contracts from gas companies are now 
under consideration by the American Com- 
pany. The gas companies generally are 
making a move before the different State 
Legislatures for an amendment of their 
charters to introduce electric lighting in con- 
nection with their gas plants. The American 
Company in all cases is using its best en- 
deavors to second this move. 











Fic.3.—15A CELL OF THE ELECTRICAL ACCUMULATOR Co. 
Floor space, 8} x 11 inches ; Height. 16} inches ; Weight, 125 pounds ; Electromotive 
force, 2 volts; Current, 35 amperes: Capacity, 350 ampere hours. 





Fig. 5.—Luprovep Epco Dynamo or ELecrro-Dynamic Co., oF PHILADELPHIA, 
(Used by the Electrical Accumulator Co. ) 
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Fic. 4 —Snowrne Mernops or CoNNECTING THE ACCUMULATORS. 
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—— The Wes'‘ern Electric Company, Chi- 
cago, have secured contract for ligh'ing new 
wholesale dry goods building of Lowen- 
stein Bros., Memphis, Tenn., with 90 arc 
and 100 incandescent lights. Also an order 
for 18) light plant from Lake Gas Com- 
pany, town of Lake, III. 


—— Mr. H. A. Cleverly, of 1018 Chestnut 
street, Philadelphia, has purchased the inter- 
ests of his partners and will in future control 
and manage the Cleverly Electrical Works. 
Mr. Cleverly is an enterprising gentleman 
and is doing a fine business in the electrical 
field. 


—— The Wichita Schuyler Electric Light 
Company has just purchased the land on 
which their station is built, paying therefor 
the sum of $6,250; not wishing to increase 
their building on land which was not their 
own. On February Ist they were running 
215 lamps. 

—— James A. Hearn & Son, 24, 26 and 
30 West 14th street, New York, have con- 
tracted through Mr. T. 8. Carman, for 50 
arc lights of the Waterhouse Electric Com- 
pany’s system. These lights are to be put in 
at once and will brilliantly light up this ex- 
tensive dry goods house. 


—— The New York Subway Commission 
las granted permission to the Harlem Elec- 
tric Light Company to striug four cables on 
small irun poles 20 feet high and 24 iuches in 
diameter, not less than 500 feet apart, on 
Third avenue, and alsu 125:h street between 
Third and Eighth avenues. 


A dispatch from London, dated 
February 1, states that in the action brougut 
by the Edison-Swan electric light iuterest 
ugainst the Woodhouse-Rawson interesi, for 
infringement of plaintifi’s patenis, decision 
was rendered in favor of the plaintiffs. 
ihe defenduats will carry the case on appeal 
to the House of Lords. 


—— Prof. Charles W. Eliot, Pres, of Har- 
vard University, in his anoual report de- 
clares that an electric light plant, large 
enough for Memorial Hal!, Gore Halli, parts 
of Sever Hall, the gymnasium, the reading 
room and library in austin Hall, aud the 
yard, would be beneficial in many ways. 





— The town of Norwalk has just 
passed a vote authorizing the Street Commit- 
tee to contract with the Norwalk Schuyler 
Electric Light Company for 50 lamps. This 
station wus only started September Ist, and 
had then only 30 liguts. Since then it has 
increa-ed to a capacity of 100 lights, and 
this new contract from the town will oblige 
the company to increase the plant by unother 
45 lighter. 


—— The plant for the new electric light 
company, at Jamestown, N. Y., is nearly 
completed, and the incandescent lamps in the 
City Club rooms were tried tor the first ume 
lust week. The arc lamps in the Broadhead 
Worsted Mills have been lighted for several 
days. It will be tried in several of the 
business places, The Thomson-Houston 
system is used. There are two dynamos 
here, one of which will probably be used for 
the arc lights and the other for the incandes- 
cent lights. 


— The American Illuminating Com- 
pany of Boston is being organized for the 
purpose of introducing the American system 
into Boston. The incorporators are Edwards 
H. Goff, President of the American Electric 
Manufacturing Company ; Col. William A. 
Stedman, Treasurer of the American Electric 
Manufacturing Company ; Rowlaad N, Haz- 
ard, President of the American Loun and 
‘Trust Company of New York, and others. 
The company is capitalized at $250,000. It 
is understoud that work will be commenced 
at un early day in putting in a new plant. 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING FEB. 
1, 1887. 





856,756 Alarm for the protection of graves; WIl- 
lard H. Farnham, Minneapolis, and Chas. B. Askew, 
St. Paul, Minn. 

356,786 and 356,788 Electric arc lamp ; Howard L. 
Pyle, Akron, Ohio. 

356.795 Terminal for incandescent lamps; Mar- 
maduke M. M. Slattery, New York, N. Y., assignor, 
by direct and mesne assignments, to the Sun 
Electric and Illuminating Company, Manchester, 
N. H. 

356,796 Contact piece for electrical apparatus ; 
Marmaduke M. M. Slattery, Woburn, Mass., as- 
signor to the Sun Electric Light Compay, same 
place. 

356,834 Electric motor ; 
Haverford College, Pa, 

356,850 Electrical call system ; 
Denver, Col. 

856,859 Multiple switchboard system of telephone 


William W. Griscom, 


John D. Peachey, 


exchanges; Ernest P. Warner, Chicago, IIl., as- 
signor to the Western Electric Company, same 
place. 


356,878 Electric motor; Edwin J. Houston, Phila- 
delphia, Pa., assignor to the Thomson-Llouston 
Electric Company, of Connecticut. 

356,902 Armature for dynamo-electric machines ; 
Elihu Thomson, New Britain, Ct., assignor to the 
Thomson-Houston Electric Company, Boston, Mass. 

356,903 Electric arc lamp; Elihu Thomson, Lynn, 
Mass. 

356,940 Electrical weighing scale ; 
Hunt. Glen Gardner, N. J. 

356,963 Circuit-closing apparatus for electric 
brakes and other devices; 356.964, Method of 
operating electric brakes; Elias E. Ries, Baltimore, 
Md , assignor, by direct and mesue assignments, to 


Edward O. Punchard, Boston, Mass. 

856,931 Insulating underground electric conduct- 
ors: David Brooks, Philadelphia, Pa. 

357,038 and 357,039 Autographic telegraph ; James 
H. Rebertson, Rutherford, N. J. 

357,050 Lightning protector for electrical con- 
ductors; Jonathan H. Vail, New York, N. Y. 

357 051 Automatic telephone switch ; 357,052, tele- 
phone signal; 357,053, telephone hook : 357.054, 
krotophone receiver; Frank C. Watkins, Philadel- 

hia, Pa., assignor, by mesne assiguments, to the 
Jnited States Krotophone Company, New York, 


Willis M. 


N. Y. 

357.055 Automatic electric cut-off for water pipes; 
and 357.056, electrical method of Sees water 
overflows; Leopold Weil, New York, N. Y 

357,109 ‘Electrical interlocking mechanism for 
switches and signals. George Westinghouse, Jr., 
Pittsburgh, Pa. 

357.115 Commutator adjuster for dynamo-elec- 
aoe eas Charles L. Buckingham, New York, 


m. ¥. 

357,184. Telephone system; John O. Stockwell, 
Burlington, Kan. 

357,165 Automatic electrical signal‘coupler; John 
S. Capers, New Orleans, La. 





BUSINESS NUTICE, 





Notice is hereby given, that the co-partnership 
heretofore conducted under the firm-name and title 
of VALLEE & BRO., at 1210 Market street, has been 
dissolved by mutual consent, and thata co-partner- 
ship between the undersigned has been this day 
formed under the name and style of VALLEE BROs. 
& Co., at 932 Arch street, for the purpose of manu- 
facturing and dealing in electrical supplies, and 
the construction of electrical and pneumatic work 
of every description. We respectfully ask a con- 
tinuance of your patronage. 

GARRETT A. VALLEE. 
GEO. W. VALLEE. 
A. V. ZANE, JR. 

Your attention is particularly called to our new 
address, 932 Arch street. 

Philadelphia, Jan. 15th, 1887. 





Wanted—Copy of Electrical Patents Edition, pub- 
lished by the Commissioner of Patents in 1880, con- 
taining complete reprint of all the electrical 
patents issued by the U. S. prior to 1880. A liberal 
price will be paid for one copy of above book. 

Address Electric, care ELECTRICAL REVIEW, Box 
3329, New York. 





BUSINESS NOTICE. 


“In making the statements which follow we can verify 
each and all of them as facts, Mr. Edward P. Thompson, of 
Temple Court |7 Beekman 5t.,| New York, is a good man to 
bring your patent cases to, for he is thoroughly versed in 
ail the ins and outs of a Patent Attorney’s duties. ‘The 
follow are some of his qualifications ; Graduate of 
Stevens Institute as Mechanicai t.ngineer. For four years 
butor of classes of young men in mathematics and experi- 


THE 


~ |The Matioaal Glestne Light Assoe's 


WILL BE HELD IN PHILADELPHIA, 


—AT THE— 


HOTEL LAFAYETTE, 


ELECTRICAL REVIEW 
ANNUAL MEETING f t it F| t Fa W k 
MANUFACTURERS OF 


ELECTRIC SUPPLIES, 


—on— INCLUDING 
797 | Medical Batteries, Skelet d B 
TUESDAY, FEBRUARY 15, 87 House’ Annunciators, Fire’ Alara! Bence Alarms, 


AT 12 O'CLOCK M. ins, and Brackets, 





The Executive Committee will meet | 


___qhe Hxecutive commitice win moot INSULATED MAGNET, TELEPHONE AND ELECTRIC 
srg gh -— place on Monday the | LIGHT WIRE. 
anoderiowes with proee ailremn, ae GENERAL OFFICES and FACTORY: 


Chairman Executive Com., | 
Stating what is required. 





‘National Feed Water Heater. 





A BRASS COIL HEATER, 


Supplying feed water to the boiler at 206° to212° F. A reliable and very 

effective heater. Over 1,500 in use in the United States. 

150 Electric Light Stations Supplied, and Orders being 
Seventeen sizes manufactured, from 8 to 2,000 H.P. 

PRICES LOW AND SATISFACTION UNIVERSAL. 


THE NATIONAL PIPE BENDING CO 


84 River Street, New Haven, Conn, 


Coils and Bends of Brass and Copper Pipe Made to Order. “2 


PHOENIX GLASS COMPANY, 


(Works, Water Cure, Beawer County, Penn.) 


PAINE &* LADD, 


HALBER PAINE, 
aewe Patents. | STORY B. Lapp. 


Attorneys in Patent Causes 
And Solicitors of Patents, 
WASHINGTON. D. C, 


led every week. 














Fig.255 


——MANUFACTURERS 0F —— 
A FULL LINE OF ELECTRIC LIGHT GLOBES & SHADES, 
BOTH ARC AND INCANDESCENT, 


In Opal, Flint and Art Glass Effects, in Opalescent and other Colors, 











Leclanche, 


The Standard Open-Circult Batteries of the World, 


GONDA and DISQUE, 


The Only Genuine Leclanché Batteries 


Are those which bear thia 
LABEL and the Trade-Mark, GONDA. 


DO NOT BE IMPOSED UPON BY IMITATIONS, -~ 


It dealers have not the Genuine Battery, 
send direct to us for Price-List. 


THE LECLANCHE BATTERY CO, 


149 West Eighteenth Street. New York. 










GENUINE DISQUE CELL, COMPLETE. 
The Porous Cell also bears Label 


GORDA (FORMERLY PRISM) CELL, COMPLETE, 
ea 











Gtandard . Pilectrical .. 


W orks, 
TELEGRAPH AND TELEPHONE APPARATUS, 
Hotel and House Annunciators, Burglar Alarms, 



































mental pnysics at Elizabeth. N.J. Served p 
as Electrician and Chemist inthe Swan Electric Company 
of New York fortwoyears. Because of past eget as 


a Patent Attorney at a Park Row, New York, ap- 
ointed,to succeed N.S. Keith, of the — agen ency of the 
lectrical World and Associate eith i 


Translator and Reviser ot 'Srivellen' 5 Treatise 
on “Dyaamo Electric Machinery.” Mr. Thompson for 
two years personally prepared an prosecuted all the pat- 
ent business of Electrical World’~ Patent Agency, and 
is the author of a series of articles in said Ing aes 
* Analytical and Systematic Method of invest g,” which 
were widely known and f: 

is a member of American Institute of Electrical alee 
and American Society of Mechanical Fngineers. He 18 
author of the “ Expansion of Polyncmiais, " which the 


known as the 





ablest mathematicians of the world universally commend.” 
—New server. 


Yor 











CALL BELLS, “POST'S” MAGNETO BELLS, 


PINS and BRACKETS, BATTERIES, Xc., &c. 


IRON, STEEL and HARD-DRAWN COPPER WIRE, Delivered at Lowest Prices. 
i ESTIMATES FURNISHED, SEND FOR OATALOGUES AND PRICES. 23 
Cincinnati, Ohio, U. S. A, 
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SUN ELECTRIC COMPANY, cuzcrnscat accouruzaroR co. 


WOBURN, MASS., 


MANUFACTURERS OF THE 


BEST system |ISTORACE BATTERIES 


Orrice: 44 BROADWAY, NEw YORK. 


Deeerea (atandescent Lighting) mwewess sewamn =» 
conines iy ater severnenam |THE CLEVERLY ELECTRICAL WORKS, 


Our Lamps possess Durability and Brillianoy Equal to the Very Best in the Market. 1018 Chestnut Street, Philadelph ia. 


NION FIRE ALARM CO. ELECTRICAL SUPPLY MAKERS. 


145 BROADWAY, NEW YORK, PHOSPHOR BRONZE 
ARE NOW PREPARED TO FURNISH THE CHEAPEST, |" JR} FT, PHONE WIRE. 


BEST AND MOST COMPLETE 


FIRE ALARM SYSTEM 


BVER DEVISED. 


PARTICULARLY ADAPTED TO 
SMALL CITIES AND TOWNS. 


WE DEFY COMPETITION. 





MANUFACTURERS OF 























SPRING SHEET and SPRING WIRE for 
ELECTRICAL APPARATUS, 


THE PHOSPHOR BRONZE SMELTING CO., LIMITED. 
512 ARCH ST., PHILADELPHIA, PA. 


Vy, dad Owners of the United States Phosphor Bronze Patents. Sole Manu- 
GP ates spk atents. Sole Manu 
hesfihcr- Bionze. facturers of Phosphor Bronze in the United States. 









EUGENE F. PURLIPG, W. H. SAWYER, 


rae ‘= an Cal Way 








Correspondence Solicited 
and Estimates Furnished. 









at RELAY STATION, B. & 0. R.R. 
Office, N. W. Corner Charles and German Sts., Baltimore, MD- 


BP ert. «sad PROVIDENCE, R. IL 


PURCHASE ELECTRICAL GOODS DIRECT FROM MANUFACTURERS AND SAVE MANUFACTURERS OF PATENT FINISHED 


ALL DISCOUNTS, COMMISSIONS, ETC. ' 
- - ———— PS 
USE MaGnero Sia@nav Betts. (No battery.) Protect your houses 
with BURGLAR ALARMS, light your gas with ELECTRIC BURN- | 


ERS, Safer, cleaner and cheaper than matches. 


HOTELS —Use our Guest CALL, to awaken and call guests by TELEPHONE & INCANDESCENT CORDS. 


sounding a bell in each room; invaluable at all times, but 


especially so in case of fire. 
FACTORIES, STORES—Summon foreman, porter, janitor or 
other employes on different floors with our Magneto 


ELL. Alw n order. 

rar MAGNET WIRE, PATENT RUBBER-COVERED WIRE, 

LEAD-ENCASED WIRE, FLEXIBLE CORDAGE, 
OFFICE AND ANNUNCIATOR WIRE. 


Standard. Type Writer| UNDERGROUND & AERIAL CABLES 














NOTE—Send for Catalogue and mention this Paper. 

















Ask for Particulars Regarding the Use of the Rem- 1 5 
We ty bf AR New York Office: 15 Cortlandt St. 
WYCKOFF, SEAMANS & BENEDICT, RAV?” HARRY HALL, Agent. 
H. G. CHENEY, President. P. H. WOODWARD, Secretary and Treasurer. ROBERT CHENEY, Vice-President. 
N. T. PULSIFER, General Manager. R. H. MATHER, Con. Electrician. 





BUSINESS NOTICE. 





THE MATHER ELECTRIC CO. 


HARTFORD, CONN., 
Sole Manufacturers under all the Patents of Richard H. Mather for 


Electric Lighting and Transmission of Power, 


Also Sole Manufacturers under all the Patents of Charles G, Perkins for 


Incandescent Lamps and Appliances for Incandescent Lighting. 


NEW BANKING FIRM.—We have formed a co- 
partnership to transact a banking and brokerage 
business under the firm-name of CLEVELAND, 
WuitnEY & Co., at No. 7 Exchange place, opposite} 
Stock Exchange, Boston. Will buy and sell on 
commission, for cash or on margin. Stocks and 
bonds at all the exchanges. We shall give special 
attention to investment securities and the negotia- 
tion of loans. Correspondence solicited. Private 











wires. H. M. CLEVELAN?r. 
Boston, Jan. 1, 1887. R. H. WHITNEY. EXECUTIVE OFFICE, HARTFORD, CONN. 
New York Office, 145 Broadway. Cincinnati Office, Carlisle Building. 
Chicago Office, 117 and 119 Lake St. Philadelphia Offce, 1 North Juniyer St. 


PROTECTION FOR W ATCHES. —The Anti-Magnetic Shield is an absolute protection from 

all Electric and Magnetic Influence. Can be applied 
to any watch. Full Experimental Exhibition and Examination, also full assortment of the 
Watches complete at cma, m, ANTI-MAGNETIC SHIELD & WATCH CASE CO., 18 John St., New York. 














12 


ELECTRICAL REVIEW 





February 12, 1887 








~~" THE NATIONAL CAREON CO. 


UH Ganerce Menage 





CLEVELAND, OHIO. 


MAKERS OF ELECTRIC LIGHT CARBONS AND BATTERY MATERIAL. 





—T H E—— 


SOLAR CARBON & MEG. C0. 


(Works near Pittsburgh, Pa.) 

Electric Light men know the trouble arising from 
impurities in Carbons. This Company obtains its supply 
of Carbon from NATURAL GAS, and such gas is used 
throughout the process. Hence they claim to sell a 
CHEMICALLY PURE Carbon, unequaled in brilliancy and 
life. Selling Agents: 


8. B. RICHARDS, M’p'r 


General Eastern Office, 


VITRITE & LUMINOID 60., 


14 Dey St. NewYork. |! 555. gq st., Philadelphia. 











A PERFECT ELECTRIC LICHT CGCLOBE. 


THE UNION GLASS COMPANY, 


HALF GROUND (Horizontally). 
BOSTON, MASS., 


U.S.A., 





my MANUFACTURERS OF EVERY DESCRIPTION OF 


ARC ann INCANDESCENT 





4x10 inches. 


ELECTRIC-LIGHT GLOBES 





SEND FOR PRICE-LIST. 





SETHE 


LINTLE-MeDONALD CUT-OUT 


PATENTED MAY 20, 1886. 1,000 IN USE. 


SEND FOR CIRCULARS AND PRICES 











J. A. POWERS, 


TROY, NEW YORK. 


THE ELECTRICAL SUPPLY 0 


Manufacturers of and Dealers in 


RLECTRIGAL JNSTRUMENTS and SUPPLIES. 


Being Manufacturers of Bare and Insulated Wires and Cables 
of every description, we are prepared to give prices for large 
quantities. 











We Manufacture the Celebrated Wallace Diamond Carbons 
for Electric Lights, which are Superior to all others. 


OUR NEW ILLUSTRATED CATALOGUE WILL BE MAILED 
TO ANY ADDRESS FREE OF CHARGE. 





THE ELECTRICAL SUPPLY CO. 
171 Randolph Street, Chicago, and 17 


Dey Street, New York, 







LOWEST PRICES 


FOR 


BELLS, 


(eal HAZAZER 8 one 


32 FRANKFORT ST., 
New York. 


—LEFFEL— 


WATER WHEEL. 


Seno FoR CATALOGUE. 


JAMES LEFFEL & Co. 


THE OLD RELIABLE 









STANDARD 


Electrical Test Instroments, 


Galvanometers, Besistance Coils, 
Condensers, Keys, Switches, &c, 
Bailey Combination Set, 
ca. Pratt’s Speed Indicator, &o, 
© = Electric Mfg. Co., Troy, N. ¥. 


OFFice. 311 River STREET. 





SPRINGFIELD, O.. or 110 LIBERTY ST., N.Y. 








ALFRED F. MOORE, 


Manufacturer of 


Insulated Wire, 


for Telephone, Telegraph and Electric Light. 
OFFICE, LINE, AND 
Aannunoiator Wire, 
Magnet Wire, and Flexible Cordage, 


200 & 202 N. THIRD ST. 


PHILADELPHIA, PA. 


CARBONS 


BOULTON CARBON CO. 


FORMERLY 


Boulton Standard Carbon Comp’y, 


CLEVELAND, OHIO. 


We do not brag about our Carbons, but we 
challenge the World to produce a better. 


Brownlee & Co., 
DETROIT, MICH. 


DEALERS IN 


Cedar Telegraph Poles 


MANUFACTURERS OF 


Cross Arms, Pins and Brackets, 
OAK AND LOCUST PINS, 


BROWNLEE’S CONCAVED BRACKET. 














Patent applied for.) Send for Catalog™” 





D. W. Baker, Cc, 0. Baker, Jr. 


BAKER & CO., 


Importers, Melters and Refiners of 


PLATINU ML, 


408, 410, 412 and 414 N, J. R.R. Ave., NEWARK, N. J. 


Platinum in sheet and wire, all sizes, and any degree of hardness. Scrap and native platinum purchased. 


JOHNSON HEAT-REGULATING APPARATUS, 


Can be attached to any kind of heating app.ratus ever made, and by its use the heating of buildings toa 
uniform temperature is accomplished. Rooms ma qi at any temperature desired, thereby saving fuel. 
discomfort, ill health. the cracking of wood-wo: iture and pictures,and we Fe fire by over 
heating. This apparatus applies equally well to ail” forms of heating and ventilating devices, the thermome- 
ter in the room sutumatically governing the temperature. Itis invaluable in Public buildings, Private 
Residences, Business offices, Hospitals, Churches, Schools, Conservatories, factories, etc 


SEND FOR CIRCULAR “R.” 
NATIONAL ELECTRIC SERVICE CO. 
NEW YORE, 686 Broadway. CHICAGO, 195 Wabash Avenue. BOSTON, 611 Washington Stzeet. 


Poole & Hunt's Leffel Turbine Water Wheel. 


Made of Best Materials and in the Best Style of Workmanship. 


MACHINE-MOLDED MILL GEARING, 


From 1 to 20 feet diameter, of any desired face or pitch, molded 
by our own special machinery. 


SHAFTING, PULLEYS AND HANGERS 


Of the latest and most improved designs. 


a e a —_ « 
Transmission Machinery  <aemal 
A SPECIALTY. Ne 
&2~ Special attention given to Heavy Gearing. Shipping facilities the best in all directions. 














POOLE & HUNT, Baltimore, Md. 
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THE WESTINGHOUSE MACHINE CO. 


SALES LIST FOR NOVEMBER. 






































H. P. H. P. 
ath Side E. _L. Co., e Pittsburgh, Pa. 150 Brainard & Shephard, - - « Albany, N. Y. bs) 
24 order, aie 150 | Henry Warden, - . - - - = Philadelphia, Pa. 
Union Switch & Signal C 0. = order, - rn vi) are L waa - - - . .- * Marcellus, N. Y. 2% 
East End E. L. Co., da order, * = 75 8. R. C Bristo 25 
3a order, ” ” 75 Wabash, ‘St. L. & PacificR. R. 34 order, Ft. Wayn , Ind. pa) 
Brush Electric Light Co, 2d ord er. Buffalo, N. Y. 60 Minneapolis Gas Light Co. ° Minneapolis, Minn. 2% 
McConway & aw - 2d order, Pittsburgh, Pa. 60 2a order, 
Winona Pa - 4th order, Holyoke, Mass. 60 Thos. Henshall, - - Paterson, N. J. 15 
New York Manhattan R. E Co., - New York. 60 E. Balbach & Son, -_ - "15th order, Newark, N. J. 15 
Mather Electric Co., - Hartford, Ct 60 Gas Engine and Power Co., - New York. 15 
: 2a order, 60 Roulleaux, Dugage & Co., 2d order, Suresnes, Fr. 15 
Jefferson City E. L. Co., . Jefferson city, Mo. 60 Shickle, Harrison & Howard aa order, St. Louis, Mo. 15 
ahooB.L,00., - - - - - = Wi , Neb 60 Mcvord, Ford &Co., - - + Colfax, W. T. 15 
J.C. Livingston & Co., : : - - Little Falls, N. ie 45 Decatur Furnace Co., - Decatur, Ala. 15 
Weidman Silk Dyeing Co, - - - Paterson, N. J. 45 Lawrence Mac thine Shop, 1 5th order, Lawrence, Mass. 10 
Miller, Broudy & Co., - Alexandria, La. 45 16th order, 10 
E. L McLain Mfg. Co.. 2a order, Greenfield, 0.5 45 N. W. Wait, Son & Co. - - Sandy Hill,N.Y. 4 10 
Van Deventer & Horne, - Plainfield, N 35 F. S. Cole - - Grundy © ity, Ta. 10 
“The Public Ledger,” 2a order, Philadelphia, Pa. 35 Union Pacific R. R, - "2d order, Omaha, Neb. 10 
sin = 3d order, 35 Geo. C. Howard, . - Philade'phia, Pa. 5 
2. = 3 4th order, si 35 Merritt W. Burwell, —- - New Haven, Ct. 5 
ng 5th order, * - 35 Westinghouse Ele ctric Co., “Ba order, Pittsburgh, Pa. 5 
E. Balbach & Son, - - 14th order, 85 Lawrence Machine Shop, 17th order, Lawrence, Mass, 5 
Wolff & Hamaker, - Chambersburg, Pa. 35 _ 18th order, 5 
Imperial Guano Co., - - - - - Norfolk, V 35 J. A. Diamond, » 7s -  Indianoplis, Ind. 5 
Chandler & Price - Cleveland, ©. 35 | F.J. Yandle, - - - - Santa Rosa, Cal. 5 
Wabash, St. L. & Pac ific R. R. ‘2a order, Ft. Wayne, Ind. 35 Aberdeen Packing Co., . . - - Astoria, Or, 5 
Barnes Bros., - Maquoketa, la. 35 — — 
A J. Mullen, - - - - - - Selma, Ala. 3 Tora, 56 ENGINES, 1975 


Sales Department for the U. 8. Conducted by 


WESTING HOUSE, CHURCH, KERR & CO., 17 Cort- | UTAH & MONTANA MACHINERY CO., Salt Lake, Utah. 
landt St., N. ¥.; 98 Fourth Ave., Pittsburgh,Pa. | D. A. TOMPKINS & CO., Charlotte, N. C. 


1 FAIRBANKS, MORSE & CO., Chicago, Ill. | ag MIDDLETON, Mobile, Ala. 
‘ 2 y - DUDLEY COLEMAN New Orleans, 
AUT 0 M A 7 c E N CINE FAIRBANKS & UO., St. Louis, Mo. kiting IMPLEMENT & MACHINE co, Dallas, 


PARKE & LACY, San Francisco, Cal. 
ir0ov —_ WINER, FO Waranntts Wiet 


WESTINGHOUSE, CHURCH, KERR & CO. 


17 CORTLANDT ST., NEW YORK. HAMILTON BUILDING, PITTSBURGH, PA. 
Engineers and Contractors for Central Stations for Incandescent Lighting on the 


WESTINCHOUSE ELECTRIC COMPANY’S SYSTEM. 


Isolated Incandescent Plants. Direct-connected Centrifugal Pumping Machinery. 
Steam Power Plants for Manufacturers. Designers of Sp cial Applications of Steam Power. 


THE WESTINGHOUSE ELECTRIC COMPANY, 


MANUFACTURERS OF ISOLATED INCANDESCENT PLANTS, AND CONTRACTORS FOR CENTRAL STATIONS. 


It is believed that the advantages of our system place us beyond competition. 
Capital investing for dividends will do well to close no contracts till our proposals are considered. 


The Westinghouse Electric Company, ” * * Pittsburgh, Pa. 6c. p. LAMP, (haitsizes 


EDISON LICHT. EDISON LICHT. 


tor > +ooo> 


Edison United iy, Mig. Company, 


65 FIFTH AVE.., 


Estimates Furnished & For Isolated Plants, 
Theatres, Steamboats, etc. 


< 7 
For use in Mills. Hotels, 


THE HECLA ELECTRIC LIGHT COMPANY, 


American Bell Telenhone Compaa ae 


Jackson Dynamo-Electric Machines, Lamps, Bte. 
95 MILK ST., BOSTON, MASS. 






























For Arc and Incandescent Lighting. 
Size A, capacity 2016 c. p. lamps Price. +4 
Size B. capacity 30 16 c. p. — Pri ice, $2 
Size Cc capacity 50 16 c. p. lamps. Price, 

—ALso— 
ELECTRICAL Beg J OF eae KINDS 
ALWAYS IN STOCK 
Estimates for ypconn don Electric. Light and 
Steam Plants made on application. Send 
for Circular, and mention this paper. 
OFFICE: 


262 E. 42d St., New York. 


iol 








| 





This Company owns the Letters Patent granted 
to Alexander Graham Bell, March ‘7th, 1876, No. 
174,465, and January 30, 1877, No. 186,787. 


The Transmission of Speech by all known forms| 
of ELECTRIC SPEAKING TELEPHONES ees | 
the right secured to this Company by the above 
patents, and renders each individual user of tele- 
phones, not furnished by it or its licensees, re- Hoences can now be negotiated. 
sponsible for such unlawful use, and all the CONSE-| mermostat Two-thirds Act SEND FOR CIRCULAR TO 
auences thereof and liable to suit therefor. | The Martin- Wilson Auteuil Fire Alarm o., 53 State St., Boston, Mass. 





‘Thermostats and Thermostatic Fire-Alarm Apparatus, 


OUR PATENT CLOSED-CIRCUIT SYSTEM IS ABSOLUTELY RE- 
LIABLE AND ECONOMICAL, 4ND DOES NOT GIVE A 
FALSE ALARM WHEN THE CIRCUIT IS 
BROKEN ACCIDENTALLY. 

Our patent hydrocarbon thermostat is ornamental, ad- 
justable and never ailing, closing or opening the circuit with 

great fo! and does not destroy itself y use. A sample thery 
mostat m ailed on receipt of one dollar. 

Territorial rights 
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WESTERN ELECTRIC COMPANY, 


CHICAGO—NEW YORK—ANTWERP—LONDON. 


Telegraph & Telephone Apparatus & Supplies. 


—_——>~—2 @ e+ ----- 


The Best of Everything at Bottom Prices. 





Roberts-Brevoort Electric Co. 


(LIMITED,) 


Manufacturers of 


\THE ROBERTS PER-OXIDE BATTERY 


THE ROBERTS DRY BATTERY. 


These batteries have each about 1.8 volts. The Per-Oride 
Battery is intended for severe open-circuit work. Our dry Bat- 
vee’ d issumething entirely new. It is put up ina sealed 
cell; no fluid to spttl; can be used in any position, 

Liberal trade discount. Send for Price List and Circular to 
the company’s office. 


Per-Oxide Battery ° . ° ° 
Dry Battery .° * e $1.50 


206 Broadway, New York. 


FOR SALE BY ALL DEALERS, 


SCHAEFER ELECTRIC MFG, CO. 


INCANDESCENT LAMPS, From !O to 100 Candle Power. DYNAMO MA- 
CHINES of Improved Construction. 
Proposals and Estimates furnished for Complete Installations of Incandescent plants upon application to 


P.O. Box, 3068, Boston, Mass. 


FACTORY AT CAMBRIDGEPORT, MASS. 


$1.00 

















The Waterhouse Electric & Mfg. Go. 


OFFICERS AND DIRECTORY. 


Asa_ §. Cook. Pres’t and Treas. 






S. W. Bisnop ...Vice-Pres’t. 
Appison G. WATERHOL . Electrician 
CuHaAs. E. CHAPIN ....... .. Secretary. 


SAMUEL O. PRENTICE...................... Attormey 


Francis A. Pratt....Pres. The Pratt & Whitney Co. 
Cuas. E. BILuines,..... ** The Billings & Spencer Co. 
Geo. M. Bonn, M.E....Mgr. Gauge Dep’t P. & W. Co. 


The WATERHOUSE SYSTEM 


STRICTLY FIRST-CLASS 


AND PRODUCES A 


Noiseless, Steady Light. 





Factory, Colt’s West Armory. HARTFORD, CONN 





FRANKLIN 8. CARTER. CHAS. M. WILKINS. 


ESTABLISHED 1867, 


PARTRICEK & CARTER, 


Manufacturers of and Dealers in every description of 


ELECTRICAL SUPPLIES for the TELEGRAPH, TELEPHONE, ELECTRIC LIGHT, ETC. 


Sole proprietors of the Patent Needle Annunciator. Annunciators, Burglar Alarms, Electric 
Bells, Batteries, Wire, etc. Illustrated catalogues and price lists sent free, 


No. 114 SOUTH SECOND STREET, - PHILADELPHIA, PA. 


E. WARD WILKINS. 





New Taneve Buckeye Automatic Cut-Orr Enowes. 


In Use Over 1,000 
25 to 1,000 H. P. 
These Engines are the bi 
with aut ic cut-off lati 
of all details. They are designed 
an i duty at di 
Highest attainable esmcuny in 
supe ened 








d result of long experience 
and most careful revision 
and constructed for heavy 

or high rotative speeds. 
Steam Consumption and 
4 Self-Contained Automatic 
=a, Ou nes. 12 to 100 H.P, for driving Dynamo Machines 

: a ey fe wit i data as 

practica m Engine Construction an orman: 

free by mail, Address “ se 


BUCKEYE ENGINE CO., Salem, 0, 


SALES AGENTS: 
W. L. SIMPSON, Eastern Sales Agent, No. 70 ane, Bouse, Kew York. : . . m 
; ° - cor nton and Jack its., Chicago 5 
ROBINSON & CAREY, St. Paul, Minn. and PRAY MANUFACTURING CO., Minneapolis, Minn.” 











Schuyler Electric Light Co, 


| Manufacturers of 


YNAMO MACHINES 
FOR INCANDESCENT AnD ARC. 


The most perfect system of both Incandescent and Arc Lighting. Fntire free- 
dom from hissing and flickering in our Are Lights, and long lite and great bril- 
| in our Incandescent Lights. 

ynamo Machines with perfect automatic regulation, reliable and efficient. 
Prices moderate. 


; Estimates made for lighting from Central Stations or for 
isolated plauts. 


Illustrated Circulars sent upon application, Address 


SCHUYLER ELECTRIC LIGHT C0., 


Trawetined. Conn 


MUNSON & CO., . 
Main Office & Factory, 240 & 242 Randelph Street, CHICAGO’ 
Pacific Branch, 21 First St., San Francisco, Cat. 
We gladly testify to the superiority of the 


MUNSON 


Eagle & Dynamo Electric Light Belt. 


The stretch, otherwise than the elasticity, is removed, 
no rivets and perfect evenness in heft, the result noise 
less with a perfect motion, which is absolutely essential 


New York Office: 
No. 44 BROADW\Y. 























CA f FIX? URE a aud responsibility of the house is unquestioned. 
$= ANUPACT URERS, Western eiaielnes ag gg LEON- 





ARD, General Sup’t. 

W. J. Buckiey, Mgr. Ft.Wayne Jenny El.Light Co. 

Thomson-Houston Electric Light, Herbert 
Wadsworth, Manager Western Office 

Brush Electric Co., Alex. Kempt, Special Agent. 

Excelsior Electric Co., « J. Reilly,Western Mer. 

Sperry Electric Light Motor & Car Brake Co., 
201 Roval Insurance Building. 

J. H. Reid, General Manager of the Mather 
Electric Light Co., Chicago. 

Wm. H. Purdey, Comm. of Public Works, Chicago. 

John Mab, Chief Engin’r of Board of Trade, Chic. 

Cc. J. Meimes, Gen’! Sup’t Thomson-Houston 
Light, Omaba, Neb. 

J. A. Corbey, St. Joe Electric Light and Power 
Co., St. Joe, Mo. 

Wm. Oswald, Agt. Edison Light Co., New Orleans, 
La. 


Have added a department for the Manufacture of 
Electroliers and other fixtures adaptable to any 
szetems of Incandescent Electric Lighting, also Com. 
bination Fixtures for both Gas and Electric Li 
Estimates and designs furnished upon applicatic 


836 & 638 BROADWAY. 
NEW YORK. 


ht 
on. 





THE 


AMERICAN ELECTRICAL DIRECTORY, 


Handsomely Bound and Finished in Cloth, Con 
taining 500 pages devoted to the 


INTERESTS OF ELECTRIC LIGHTING. 
A Complete List of Alland a Report of - 
Each Electric Light Co. in North America 
A Handy Book for Reference. 
—PRICE, $2.00— 
Published by the 
STAR IRON TOWER CO., 


Fort Wayne, Ind., U.S. A. 





SHEPARD’S CELEBRATED 


Screw-Cutting Foot Lathe, 
QAP LATHE, $125. 


Foot and Power Lathes, 
Drill Presses, Scrolls, Saw 
Attachments, Chucks, Man- 
drels, Twist Drills, Dogs, Cal- 
ipers, &c. Send for cata- 
logue of outfits for amateurs 
or artisans. Address, 


H. L. SHEPARD, Agt., 
134 E. SECOND STREET, CINCINNATI, O- 

















oun NEW 


'LECLANCHE FA 


| Our Leclanche Faradic Medical Battery is of a new and entirely original design, | 


It isa new departure, and avoids the use of all obnoxious 
acids that eerey the clothes, stain the hands and make the con- 
stant handling of such medical batteries absolutely dangerous. 


It is simplicity itself, and in ordinary use will ran ONE YEAR 
WITHOUT ANY ATTENTION, OR THE EXPENDITURE OF A SINGLE 
PENNY FOR SUPPLIES. 


There is no zinc to raise or lower, no fluids to be renewed. It 
is always ready, and does not corrode when not in use. Its first 


dangerous red or white acid batteries heretofure manufactu 


x654x 


oa and mounted in an ornamentally covered, case, 8 
4 inches in size, and sold at the low price of 8. 


E. S. GREELEY & CO. 


(Successors to L. G. TILLOTSON & 60.,) | 
Manufacturers, Importers and Dealers in 


TELEGRAPH, TELEPHONE AND ELECTRICAL INSTRUMENTS 
and MATERIAL OF EVERY DESCRIPTION, 








Nos. 5 and 7 DEY STREET - - NEW YORK. 
{ 
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RADIG MEDICAL BATTERY. 


cost and the subsequent expense is far less than that of the, 


The LECLANCHE FARADIC has three currents, is nicket | 
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THE 


MATHER ELECTRIC 
COMPANY, 


Hartford, Conn. 


H. G. CHENEY, 
President. 


ROBERT CHENEY, 
Vice-President. 


P. H. WOODWARD, 
Secretary and Treasurer. 


N. T. PULSIFER, 
General Manager. 


R. H. MATHER, 
Consulting Electrician. 











Sole Manufacturers, under all the Patents of 
RICHARD H. MATHER, for 


Electric 
Lighting 


AND 


Also Sole Manufacturers, under all the Patents 
of CHARLES G. PERKINS, for 


Incandescent 
Lamps 


AND APPLIANCES FOR 


7 Incandescent 
«lighting. 


4 CINCINNATI OFFICE, Carlisle Bnilding. 
PHILADELPHIA OFFICE, 41 N. Juniper St. 


Transmission 
of Power. 


NEW YORK OFFICE, 145 Broadway, 
CHICAGO OFFICE, 117 & 149 Lake Street. 


THE MATHER ELECTRIC a Conn. 
THE SHULTZ BELTING CO. 











The Only OUR BELTING Send for 
Perfect Electric Belt is tanned on the surfaces only, sample belt. Refer 
made. No slipping or lost the to all Electric Light Com- 
motion, hence a _ INTERIOR iS RAWHIDE. panies. Agents in 
steady light. Our Valuable Book for Engineers and Belt Users. Free. all cities. 














THE SHULTZ BELTING COMPANY, Cor, Bismarck & Barton Sts,, ST. LOUIS, M0. 





PITTSBURGH CARBON COMPANY Limited. 
Electric Light Carbons, 


ENLARGED CAPACITY, 
IMPROVED METHODS, 
GUARANTEED QUALITY. 











CARBONS for BATTERY Purposes. Any shape and size to order, 





3217 to 3223 Spruce St., PITTSBURGH, PA. 
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—=A GREAT COMBINATION OF GAS AND ELECTRIC LIGHT INTERESTS =— 





THE AMERICAN SYSTEM THE PIONEER OF THE NEW DEPARTURE. 





ELECTRIC LIGHTING AS 


AMERICAN ELECTRIC 





DEMONSTRATED BY THE 


MANUFACTURING CO. 





EXECUTIVE OFFICES: 


MUTUAL LIFE BUILDING, 146 BROADWAY, NEW YORK, U. S. A. 





OFFICERS: 


EDWARDS H. GOFF, President and General Manager; L. M. BATES, Vice-President; 





GENERAL 


American Electric Construction Company, 14€ Broadway, New York—New York State. 

St. Paul Gas Co., St. Paul, Minn.—State of Minnesota. 

Citizens’ Gas Light Co., Jacksonville, Fla.—State of Florida. 

Sowdon, Elder & Wright, 131 Devonshire St., Boston.—New England States (except Connecticut.) 


H. E. IRVINE, Secretary and Treasurer; JAMES J. WOOD, Electrician. 


AGENCIES: 


Pittsburgh Electric Company, Eugene Ingold, General Manager, 218 Wood St., Pittsburgh, Pa.—Western 
Pennsylvania, Ohio, Kentucky and West Virginia. 

J. M. Chipman, 19 North Pennsylvania St., Indianapolis, Ind.—State of Indiana. 

Markle Engineering Company, Detroit, Mich.—State of Michigan. 


This company has challenged all other systems to a competitive test of merit without response. 
For completeness and simplicity of construction, durability and economy in operation, steadiness and quality of light produced, and perfection in automatic regulation, 


THE AMERICAN SYSTEM HAS NO EQUAL. 


The Wood Automatic Regulator is entirely original, absolutely perfect in operation, and is the only perfect automatic current regulator ever invented, the pretensions of rival 


companies to the contrary notwithstanding. 


It still invites comparison, and stands ready to meet any known system of Electric Arc Lighting in open fair competitive tests, upon all points of superiority claimed for its 


apparatus whenever and wherever a sale is guaranteed to the winner. 


POINTS OF EXCELLENCE. 


The Wood Automatic Regulator is the only known invention that is perfect in its action for regulating the lamps better on long and short circuits. 


It saves oil and commutator brushes. 


The American system needs less care, and is run at much less expense than any other system. 
Its apparatus occupies less space, weighs less, and requires less motive power for carrying any given number of lights than any other. 
Its lights are steadier, and it requires less skill than any other to operate its apparatus. 


The American system guarantees absolute safety of armatures from burning. 
makes maintenance so expensive. 


This no other company can do, and it is this burning out of armatures in other systems that 


The American company stands pledged to make good all their claims to any one desiring an Electric Plant of any kind. 


ITS ALLIANCE WITH THE GAS COMPANIES, 


A new element of enormous power is now coming into the company’s concerns. 


The gas interests of the 


country have been converted to the commercial value of electric lighting as a business enterprise, the particular value of the system owned by this company, and its strong business 


alliance with the gas property of this company, is worthy of serious consideration of all purchasers of Electric Light Apparatus. 


Address all communications to 


AMERICAN ELECTRIC MANUFACTURING COMPANY, 


MUTUAL LIFE BUILDING, 


146 BROADWAY, NEW YORK. 





E. P, GLEASON MANFG. CO. 


MANUFACTURERS OF every description of ETCHED, CUT, SAND-BLAST, 
FLINT, OPAL, and COLORED 


GLOBES and SHADES for ELEGTAIC LIGHTING. 


BRASS WORK TO ORDER. 
SEND FOR CUTS AND PRICES. 









{AS Ss 
Ate >. 
ies > 


181 to 189 Mercer Street, New York. 
NEW YORE INSULATED WIRE CO. 


MANUFACTURERS OF 


Instlated Wires and Cables for Aerial, Underground and Submarine us: 


Sole Owners of Grimshaw Wire Patents, 
Grimshaw Tape. Lead Covered Wire a Specialty. 


33 Oliver St., Boston, 64 Broadway, N.Y. 144 Lake St, Chicago, Il 


W. B. DOWSE, Treas. R. E. GALLAHER, Sec. 


South Western Electrical Supply Company, 


1304 ST. LOUIS AVE., ““STATION A.,” 
KANSAS CITY, MISSOURI, 


DEALERS IN 


ELECTRIC LIGHT LINE CONSTRUCTION, MATERIAL AND TOOLS, 
CARBONS AND OIL A SPECIALTY, 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard's Hotel, WASHINGTON, D.C 


CARBONS 
FOR ARC LIGHTING. 


Onty Manufacturers using Natural@ 3, 
thus securing 
Uniformity, Durability & Superior Light. 














GLOBES, 





UNITED ELECTRIC COMPANY, 


SALT LAKE CITY, UTAH, AND CHEYENNE, WYO., 


We have special facilities for furnishing material 
and doing work in U‘3h, Wyoming, Idaho. Montana 
and Washington Territories at Eastern prices. 

UNITED ELECTRIC COMPANY, 


\ »e Box 277, Post Office Box 574 
sate eee ciry, UTAH, | CHEYENNE, WYOMING 








KANSAS ELECTRIC CO. 
185 Kansas Ave., Topeka, Kansas. 


DEALERS IN 


fotel Annunciators, Burglar Alarms, Fire Alarms, 
Telegraph Poles, Electric Bells, Electric 
Gas Lighting and Electric Alarm 
Matting. 





PITTSBURGH CARBON CO, fim, =-rs.cres etnias 


PITTSBURGH, PA. 


Telephone Lines. 


FOREST CITY ELECTRIC WORKS, 


SOLE MANUFACTURERS OF 


CLEVELAND'S ELECTRIC LIGHT CUT-OUT, 


GANG SWiItTtCcHeEes, 





In stock and to order. 

Contracts made for 
special manufacture and 
for the exclusive use or 
sale of any Electrical 
apparatus. (Electric 
Light a specialty). De- 
scriptions and prices on 
request. 





Correspondence 
Solicited. 


Ww, B. CLEVELAND, Prop. 
26 S. WATER ST., CLEVELAND, 0 





Handle Removable. 





Shultz Belting Company, 


MANUFACTURERS OF 


SHULTS PATENT FULLED LEATHER ERELTING AND LACE [EATHER. 


Office and Factory: Cor, Bismarck and Bartou Sts., St, Louis, Mo. 


Our Belting is made of leather tanned on the surface only; the interior (which is the fiber and 
strength of the hide) is not tanned but rawhide fulled and softened by our patent process Our Belting 
is more pliable, hugs the potter beter. transmits more power than any other, and is the only perfect 
ELECTRIC LIGHT BELT MADE. Agents in all cities. Send for trial belt. 





Dealers in Electrical Apparatus and Supplies. | 





LEATHEROID. 


The best Substitute for Hard Rubber for all Electric, Insulating and Mechanical Pur~ 
poses, costing less than any other Insulating material of its class. Furnished in Sheets 
| and Tubes of various thicknesses. 

| EXPERIMENTAL WORK CAREFULLY AND PROMPTLY DONE. 


| THE LEATHEROID NOVELTY COMPANY, 74 Bedford Street, Boston, Mass. 


Send for Samples and Prices. 





| 
| THE 
| 


ux sims Age of Electricity, 





MAE ot eee rae, 8. 
1P ustrations. 9 B2. 
QUALITIES. - COMPLETE HISTORY OF ELECTRICITY. 


ddress, post: paid, on 
For ELECTRICAL PURPOSES. | Will be sent to wares, 


EUGENE MUNSELL&CO., | 93 ELECTRICAL REVIEW, 


218 Water Street, New York, 23 Park Row, New York. 
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G. W. STOCKLEY, President. J. IJ. TRACY, Vice-President. W. F. SWIFT, Secretary. 
J. POTTER, Treasurer. N. 8S. POSSONS, Superintendent. W. J. POSSONS, Asst, Superintendent. 


BRUSH ELECTRIC COMPANY, 


Sole Manufacturers under all the Patents of Chas. F. Brush and others, for 


Electric Lighting Apparatus, Storage Batteries, 


CARBONS, 


ELECTRO-PLATING MACHINES, 


ELECTRIC MOTORS, ETC. 





No other system in the World equals The Brush System in}Simplicity, Durability, Earning Capacity, Reliability. The Best is always the Cheapest 
35,000 Brush Arc Lamps now in use. 


The actual Bona-fide Sales of The Brush Electric Company exceed those of all other manufacturers combined 


SELF-REGULATING INCANDESCENCE LIGHTING APPARATUS. 


THE BEST AND CHEAPEST TO BUY AND USE. 











ELECTRIC MmaIoTO Rs. 


Sizes from 1 to 40 H. P. now ready. Perfectly automatic. Return a much higher percentage of the driving power than any Motors ever offered. 


THE BRUSH ELECTRIC COMPANY, 


Agencies Everywhere. Cleveland, Ohio, U. S.'°A. 
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THE IDE ENGINE, 


THE MOST SIMPLE, DURABLE AND ECONOMICAL 


Automatic Cut-Dif Engine 


In the World. References furnished from 
¥ the most successful Electric Light 
Plants in the United States. Medal 
and Highest Award from 
Franklin Institute of Philadelphia, 








Pa. 


t. 


MANUFACTURED BY 


Foundry and Machine Dep 


Harrisburgh Car Mfg. Co. 
HARRISBURGH, PA. 


J.H. BUNNELL & CO., 


106 and 108 Liberty St., NEW YORE. 


TELEGRAPH INSTRUMENTS, 


Wire, Insulators, Batteries, 
‘Bells and Electrical 
Supplies. 


The Largest Stock a.d Best Vari-ty «f Main Line and Short Line Instruments in 
any Americau Establishment, 


SEND FOR LATEST ILLUSTRATED CATALOGUE, FREE, ALSO 
TELEGRAPHIC MANUAL, FREE, TO ANY ADDRESS. 


















GUTTA PEPCIIA 
IS TH. 
STANDARD 
INSULATION. 















ill S 
Aerial or Underground 

of Conducting — 
Marks* Compound and Bata... 
insulated Wires, Cord- 
age and Cables, for 
Office, Aerial, 
Underground 
and Battery 





Does not deterio- 
rate, and for 

underwater or 
ma underground 

is the most 
Reliable and 
§ Durable, 













































Balata Cord, 
for Incaudsscent 
7: 


Gutta boreeae 
Insulation. 

Any number 
of Conduct- Burglar 
ors. Alarm, 

Annunciator, 
Electric Light 
and Gast Light 
ing Wires and 
Cables. Sitk, Cot- 
ton and Fibre Cor- 
ered Magnet Wires, 
Flexible Cables and 
Cordage. G.P. Sheet or 
Chatterion’s Compound 
Jor Cable Splices, and Pure 
G.P. Goods of every variety 























AUTOMATIC 


cuT-OFF ENGINE 


Embodying a New 
System of Regulation. 


THE GOVERNOR 
WEIGHS THE LOAD. 
Send for = 
Circular @ 
Bd 










General 
Sales Agents 


S. LHOLT & CO. ; 
67 Sudbury St. Boston, Mass, 














KINGSLAND BROS. & (0., WE CHALLENGE THE WORLD 
28 S. Canal 8t., Chieago, Ill. on good regulation. Only Engine which 
ABSOLUTELY HOLDS to constant speed 


823 N. 2d St., St. Louis, Ho. 
TATUM & BOWEN, 
Portland, Oregon. San Francisco, Cal. 


ROOK, HORNER & CO., Baltimore, Md, 


under all changes of load. An indispensable 
Feature for ELECTRICAL LIGHTING. 


| V.L. BICE, 66 Kasota Block, Minneapolis, Minn. 


ELECTRICAL 





REVIEW February 12, 1887 


A CARD TO THE PUBLIC. 


The Edison Electric Light Company having in- 
stituted suits on its patents, must decline to sub- 
stitute the advertising columns of the press for 
the courts for the purpose of their legal interpre- 
tation. Mr. Edison's Carbon filament patent of 
1879 covers broadly the modern incandescent 
lamp. The claim that this patent has ever been in 
litigation inthe United States Patent Office is ab- 
\soOlutely false. In Germany and England this 
‘fundamental patent has finally prevailed against 
all infringers, thus establishing the fact that Mr. 
|Edison’s great invention has been nowhere antici- 
‘pated. Ergo, a like result must follow in the 
‘United States. The straining and distorting of 
these facts, together with the violent effort to in- 
terweave with them certain minor and IRRELE- 
VANT CASES for the purpose of fraudulently 
‘posing before the public as joint heirs with Mr. 
Edison in the fruits of these patent decisions, 
only indicate the DIRE EXTREMITY of those 
who are thus gradually becoming ENVIRONED 
by due process of law. 














TH E 


Edison ElectrieLight60, 


i6 and 18 BROAD ST., NEW YORK. 


THE THOMSON-HOUSTON ELECTRIC CO. 


PRINCIPAL OFFICE, 


178 DEVONSHIRE STREET, BOSTON, MASS., 


Furnishes the only Perfect 


Automatic, Self-Regulating System of Electric Arc-Lighting in the World 


I~ oJ] desirable qualities of ELecrric Arc-Licuts, the Thomson-Houston System 
has no equal. The Lights are superior in color and steadiness, and the entire 
apparatus is more economical. efficient and safe, more easily managed, 
and less liable to derangement than any other. 

The Thomson-Houston Electric Company 
was awarded the First Prize for the best system of Arc-Lighting, and the best Arc Lamp, at 
the Cincinnati Industrial Exposition of 1883. 

The Thomson-FTiouston System 
has been awarded superiority in all the competitive tests to which it has been subjected. 
New Illustrated Pamphict will be sent on application. 








The ¢. & C. Electric Motor Co. 


2 WALL STREET, NEW YORK CITY. 


——~a>e—__- 





This Company is now prepared to furnish Motors of 
= 4 horse power and upwards, of Unrivaled Efficiency, 
convenient in form, neat in appearance, cheap and durable, 
- for Sewing Machines, Jewelers’ Lathes, Dental Engines 
and other small power. Our Battery the most efficient ; 
furnishes ample power for motor or six candle lamp or 
cautery, etc. Also Special Motors for use on Lighting 
Circuits for larger power, and vice versa, with Steam 
Power for Electric Lighting in small quantity. 








THE 


utta-Percha Insulating Co. 


India-Rubber&G 


ALL KINDS OF INSULATED WIRES AND CABLES. 


Guaranteed to give satisfactory services under ground and over head. Specially adapted for 
Chemical Works, Paper Mills, Dye Works, Coal Mines, etc., eto. 


PRICES AND SAMPLES ON APPLICATION AT 


No. 159 Front Street, New York Citv. 














ELECTRICAL REVIEW 


19 





February 12, 1887 








NEW YORK OFFICE, WESTERN UNION CABLE BUILDING, 
(6 and {8 BROAD STREET. 


Sprague Electric Railway and Motor Co, 


BOSTON OFFICE, H. McL. HARDING, AGENT, 
55 OLIVER STREET. 





The FullersWood Electric Light Co, isis 


228 WEST 234d STREET, NEW YORK. 


OFFER FOR SALE 


Improved Gramme Dynamos. 


For 1 Light of 6000 Candle Power. 
* 3 Lights “ 2500 - * each. 
66 ge 66 66 2000 e6 ae at 
66 10 es oe 2000 ee ee 66 
66 16 66 be 3000 ee 6s oe 
66 233 ee ee 2000 6e 66 66 
ee 50 iT) 6e 2000 ee 6é ee 





AT GREATLY REDUCED PRICES. 


ARC LAMPS. 


Single 6000 Candle Power. 
3000 ee ee 

Duplex 2000 7 - 

Focusing 6000 5 + 
2000 “eé es 





PROJECTORS, HEADLICHTS, &C. 





JARVIS ENGINEERING CoO., 


BOSTON, MASSACHUSETTS. 
Complete Steam Outfits for Electric Lighting Stations, Steel Boilers with Jarvis 
Furnaces to burn cheap fuels, Armington & Sims Engines, Ete. 


SEND FOR CIRCULARS, 





There are now in use over 20,000 


OTTO GAS ENGINES 


Guaranteed to Consume 25 to 75 OTHER GAS ENGINE 
Per Cent. Less Gas than AN Vets the Sams Wor 


Works without 


J. E. JEFFORDS & CO. 


Manufacturers to the Trade. 


POROUS CELLS 


Of Every Description, Made to Order. 
25 years’ experience in this branch of the business. 


2716 to 2738 Salmon St., Philadelphia, Pa. 


Welington Balt Bole 


The simplest, cheapest 
and handiest devicein ex- | electrical machip- 
istence for shifting Dyna- ery for Telegraph 
mo Belts. Ficese write | ind Telephone as well as Lighting purposes. 
or epouians TO CAS ENCINE WORKS, 


OT 
W. B.Santley & Co. SCHLEICHER, SCHUMM & CO. 


WELLINGTON, 0. |N. E.corner 33d & Walnut Sts., Phila. 
Branch Office: 130 Washington St., Chicago. 


SAWYER-MAN ELECTRIC CO. 


Licensed by and Succeeding to the C cial Busi of the 
Consolidated Blectric light Company, 
——OWNERS OF THE SAWYER-MAN PATENTS.—— 





ance. Successfully 
adapted instead o! 
steam power in all 
industries and of 





fers special advan- 
tages for runnin 











PHILADELPHIA OFFICE, 


No, 205 ‘Walnut Place, 


BOSTON OFFICE, 


VENERAc OFFICES 


Mutual Life Sulding, 


No. 82 NASSAU ST., 


N. Y. City. No. 38 FEDERAL ST. 





The VUYNAMO of this “ompany is AUTOMATIC in its regulation, and will Maintain a UNIFORM 
LIGHT, with ALL or ANY PORTION of the lights in Circuit. Our LAMP will NOT BLACKEN and 
will MAINTAIN its CANDLE POWER during its Guaranteed Life. 

Pians and Estimates Furnished for ali kinds of Incandescent Lighting. 


ESTIMATES FURNISHED FOR THE THOMSON-HOUSTON SYSTEM OF ARC LIGHTING. 


STANDARD UNDERGROUND CABLE COM’Y. 


RICHARD A. WARING, Vice-Pree‘dent. 
C. H. JACKSON, Secretary. 








GEO. WESTINGHOUSE, Jr., President. 
JOHN. H. DALZELL, Treasurer. 
DIR ECTORS—Gro Westinenovust, Jr., Ricuarp 8S. Ware, Mark W. WarsoX, Joun H. Datzet, 
Rosert Piroarmn, O. T. Wanine and C. H. Jackson. 





Manufacturers of 


The WARINC ANTI-INDUCTION and BUNCHED 
Telegraph, Telephone and Electric Light, Underground and Submarine 


ome A IS TJEK SS eee 


LEAD COVERED WIRE FOR INSIDE USE, PROOF AGAINST DAMPNESS, 


128 Pearl St., ¥%, ¥, Gity, 





cosraniooa. | Hamilton Building, 94 6th Ave.. Pittsburgh, Pa. ° 


NEW ENGLAND GLASS WorkKS, 


29 MURRAY ST., NEW YORK. 155 FRANKLIN 8T., BOSTON. 












9 In.—3 Horizoatal Roughea 


WE MAKE A SPECIALTY 


ELECTRIC. LOBES, 


OF ALL SHAPES, IN 







igs 


12 In.—W Vertical Roughed. 


yale 





Clear, Roughed, or Opal Glass. 


Our Facilities Enable us to Offer Special Inducements in 


QUALITY AND PRICE. 








14 In—Clear Flint. 


W . .L.LIBBEY &SON. 


BOSTON, MASS. 
SEND FOR PRICHSES. 


VICTOR 
Turbine Water Wheel. 


The attention of Electric Companies is called to this celebratea water 
wheel as particularly adapted to their use, on account of its remarkably steady 
motion, high speed and great efficiency, and large capacity for its 
diameter, being double the power of most wheels of same diameter. It 
is used by a number of the leading electric companies with greai satisfaction. In the 
economical use of water tt is without an equal, producing the highest per cent. of useful 
effect, guaranteed, 


SEND FOR CATALOGUE AND PARTICULARS. 


STILWELL * BIERCE MFC. CO., 


DAYTON, OHIO. - 
‘Piease Mention this Paper) 
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Austrian-AmericanCored Carbons. 


MANUFACTURED BY 


THE FOREST CITY CARBON MFG, CO. 


CLEVELAND, OHIO. 


TO THE CONSUMERS OF CARBONS FOR ELECTRIC ARC LIGHTING. 


After a long series of experiments, and the addition of expensive machinery, the above company have succeeded in producing a 
CORED CARBON similar to the celebrated Austrian Cored -Carbon, which will burn as steady as the Incandescent lamp, without 
the slightest flickering or movement of the Arc, so very noticeable and unpleasant when using the ordinary Carbon. For indoor 











use, these Carbons are specially recommended, as the Are always remains steady and does not produce the shadows that are always 
on the move with other Carbons. 
These Carbons are sold by the pair, and are packed as follows; 


500 12 in. Cored Carbons for the Positive current. 
500 7 in. Solid - ” Negative 9 


In a lamp with a current of not over ten amperes the 7-16 will last about 6 1-2 hours, half inch about 8 1-2 hours 
5-8 in. about ten hours. 
These Carbons are not suitable for low tension systems. Prices furnished on application. 


HOLMES, BOOTH & HAYDENS, Sole Agents, 


No. 25 Park Place. New York. 















SSS \ PAE 


ARC LIGHT MACHINE, WITH THOMSON’S SPHERICAL ARMATURE. 
SOLE OWNERS AND MANUFACTURERS OF THE 


ONLY PERFECT AUTOMATIC SYSTEM 
ELECTRIC LIGHTING IN THE WORLD 


ALSO, MANUFACTURERS OF 


DYNAMO MACHINES AND LAMPS 


FOR INCANDESCENT LIGHTING. 


, ELECTRIC 





COMPANY, 











We would call especial attention to our NEW SELF-REGULATING DIVIDED ARG, which is a novel and valuable feature in our system, and for which 
there is very large demand. It is the only practicable and perfect-working Small Are yet offered to the public, and will effect a great reduction in the cost of Arc- 
Lighting plants, and very great increase in the efficiency and profits of local companies. 


We request capitalists who contemplate putting in an Electric-Light plant to confer with either the Boston or Chicago office before adopting any other system. 
Correspondence with active, energetic men, capable of interesting capital and organizing local companies, is solicited. 


New Illustrated Pamphlet, Price-List, etc., will be furnished on application. Address, 


THE THOMSON-HOUSTON ELECTRIC CoO. 


PRINCIPAL OFFICES: 178 Devonshire St., Boston, Mass. WESTERN OFFICES : Pullman Building, Chicago, Ill 
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The Mather Dynamo-Electric Machines 


FOR: 


ELECTRO-PLATING, ELECTROTYPING, COPPER REFINING, ETC. 


NO REVERSING, 
NO WATER, 
NO NOISE, 
NO SPARK, 


SATISFACTION GUARANTEED. 














Manufactured by 


"the Eddy Electric Mfg. Co. 


42 UNION PLACE, Opposite the Station, 
HARTFORD, CONN. 
wsEND FOR CIRCULAR. 


HARD RUBBER. 


For all Electrical Purposes. In Sheets, Rods, Tubes, and special designs as ordered when 
practicable. Rubber Hook Insulators, Window Tubes with Heads, Key Knobs, Switch Handles, Tele- 
phone Receivers, Battery Cells, Electric Lamp Switch Handles, etc., etc. Manufactured by 


THE BUTLER HARD RUBBER COMPANY, 
33 MERCER STREET, NEW YORK. 


HAW:&:GEAR 


MANUFACTURERS OF 


ELECTRICAL APPLIANCES 


Special Tools and Dies. 














Model and Experimental Work a specialty. 
52 and 55 North Seventh Street, FPhiladelphia. 


ELECTRICAL TEST INSTRUMENTS. 


MADE BY THE ELECTRIC MFG. CO. OF TROY, N.Y. 
GOODS FROM STOCK IN NEW YORK. 
VITRITE AND LUMINOID COMPANY, Agents, 14 DEY ST., N. I. 


Nos. 














Drrect Reaping Am-meters and Volt-meters, 


BINDERS 


FOR THE 


ELECTRICAL REVIEW. 





a 


; ALSO — 
ELECTRICAL INSTRUMENTS of all kinds 
Manufactured and for sale by 
A EZ. EATON, 63 and 65 Henry Street, Brooklyn, New York. 


ARC AND CLOW LAMPS. 
A PRACTICAL HAND BOOK 
—_ON— 

Electric Lighting, 
JULIUS MAIER, Ph. D. 
376 Pages, 82 illustrations. 

PRICE, $3.00. 


Will be sent to any address, postage prepaid 
on receipt of price. Address, 


ELECTRICAL REVIEW, 
23 Park Row, NewYork. 


Connecticut Glecteic Ce, 


101 BANK STREET, 


WATERBURY, CONN. 


Zincs, Leclanche Zines, 


with Thumb Screw or Patent Spring Con- 
nections, and well amalgamated 








By 





We are now prepared to furnish for 
the convenience of subscribers to the 
REVIEW, 


Or for any other Electrical or Scientific journa 
published in this country, 





one of the latest improved self-binders. 
The binders are of the exact size of the 
paper, and each issue, as received, can 
be filea in it without trouble. When 
the volume is complete at the end of 
the year, it can be permanently fastened 
in @ moment, making in appearance a 
volume almost as durable as one spe- 
cially bound, The binder will be sent, 
postage prepaid, to any part of the 
United States, on receipt of $1.00. 
Address, 


ELECTRICAL REVIEW, 
P. 0. Box 3329. 23 Pirk Row, New York. 


GRAVITY BATTERY ZINCS, 
MEDICAL BATTERY ZINCS, 
BUNSEN BATTERY ZINCS, 
ZINC PLATES, 


MADE FROM PURE SPELTER. 





WOOD AND BRONZE PUSH BUTTONS, 
BURGLAR ALARM SPRINGS. 





AMERICAN AND FOREIGN BOOKS 
On Electricity and its Applications. 











Angell. Elements of Magnetism and Electricity. Cloth, 238 pages, 151 illustrations .............. $ 60 
Avery. Modern Electricityand Magnetism. Cloth.............eese5 sceeeeeee reece see ceeeeeeeeeeee 75 
Benjamin. of ay ae ale gn en eh EROS SETT 9NSe 0 SsNeOEe5e SObeCens RENE SeSSRe 2 00 
Breunan. A Popular Exposition of Electricity. 191 pages. 75 
Cavendish. Electrical Researches. Cloth ..............-+++ 5 00 
Cook. Magnetism and Electricity. Cloth, 48 illustrations 40 
Cumming. Theory of Electricity Cloth, 190 diagrams. 25 


Deschanel. Electricity and Magnetism. Cloth.............. se peebaeueeeeGeb estes 
Faraday. Experimental Researches in penny. 8 vols, cloth. 4 sail 
Fiske. Electricity in Theory and Practice. Cloth, 270 pages, 180illustrations................. .... 
Ferguson. Electricity. Cloth..... ..........++++sees (x4 CODES 
rdon. School Electricity. Cloth, 262 pages, 139 illustrations .... . 
Gordon. A Physical Treatise on Electricity and Magnetism. 2 vols, cloth...... 
Harris. Rudimentary Electricity. Flexible, 69 illustrations ............. 0. cece ee cece seeet teens ‘ 
Harris. Rudimentary Magnetism. Cloth, 165 illustrations....... O8ecces {ebeEesbeSeseservenetenes 
Harris. Galvanism, Animal aud Voltaic Electricity. ......-.....seee cee cece eee cece eee eens eeeneees 
Jenkin. Electricity. Cloth, 122 pages........ 
Jenkin. Electricity and Magnetism. Cloth, 177 illustrations .................... hams 
Lardner. Hand-Book of Electricity, Magnetism and Acoustics. 400 illustrations, cloth ........... 
Levander. Solutions of Questions in Magnetism and Electricity. Cloth . ? 
Mascart and Joubert. A Treatise on Electricity and Magnetism. Vol, 1, cloth, 654 pages, 127 ill. 
Maxwell. A Treatise on Electricity and Magnetism. 2 Vols., 20 plates, and 105 illustrations...... 
Maxwell. An Elementary Treatise on pg 6 plates, 54 illustrations. ... fon 
Miller. Magnetism and Electricity. 212 pages, illustrated 
Munro. Electricity and its Uses. “loth 
Murdock. Notes on Electricity and Magnetism. Cloth, 38 illustrations 
Noad. The Student’s Text-Book of Electricity. Cloth, illustrated 
Overend. Elementary Experiments in Magnetism and Electricity. Cloth...... 
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Pynchon. Introduction to Chemical Physics. 550 pages, 269 illustrations ................4+..-.40.- 3 00 
Sprague. Electricity: Its Theory, Sources and Application. Cloth, 650 pages....... ......-..-s+.. 6 00 
Thompson. Elemeotary Lessons in Electricity and Magnetism. Cloth, 168 illustrations........... 12 
Tyndall. Light and Hlectricity. Cloth ..............sescccce -seccr cocccecvcvecceccrcccvcccceccees 1 2 
Tyndall. Lessons in Electricity at the Royal Institute. 1875-6. Cloth.........-... 2.66.2 see eee e ee 1 00 

atson & Burbury. The Mathematical Theory of Electricity and Magnetism. Cloth, 268 pages, 2 75 
Wonders of Acoustics: or, The Phenomena of Sound. Cloth, 288 Pages...........00-eeecee ee ceeeeeee 100 

oodbury’s Protection and Construction of Mill Floors. Cloth............esecceeeeceeeeceecceeweee 2 50 


BOOKS ON TELECRAPHY AND TELEPHONY. 


Abernethy. Commercial and Railway Telegraphy. Illustrated, Cloth ...............seeeeceeeseeee 
Bond. Hand-Book of the Telegraph. Cloth. .............c-eeeseeeceeeceeees gt tObbsesaesstueaveren 
Beechey. Electro-Telegraphy. Cloth, 36 illustrations....... 
Clarke & Sabine. Electrical Tables and Formule. Cloth......... 
Culley. Hand-Book of Practical Telegraphy. Cloth, 442 pages ...............-s+0005 

Davis & Rae Hand-Book of Electrical Diagrams and Connections.................- 

Fahie History of Telegraphy to 1887. Cloth, 529 pages................ scseeee> : 

Douglas. A Manual of Telegraph Construction 8&8 diagrams, Cloth..............0...0+ccceeeeeenes 








Hoskiaer. Laying and Repairing Electric Telegraph Cables. Cloth .......... 6. sccceeeeeeccseeeee 

Hoskiaer. A Guide for the Electric Testing of Telegraph Cables. Cloth BO 
Lockwood. Electricity, Magnetism and Electric Telegraphy. Cloth, 376 pages...................+ 250 
Loring. A Hand-Book of the Flectro-Magnetic Telegraph. Boards, 50c, cloth, 75c, morocco, 1 00. 1 60 
Maver & Davis. The Quadruplex. Cloth, 126 pages..............-..sceeeeecee eens cereeeeeeeeeeeees 150 






Pope. The Modern Practice of the Electric Telegraph. Cloth, 70 illustrations...... . 
Plum. The Military Telegraph During Our Civil War. Two vols., portraits and illustrations 
Prooce & Siveright. Telegraphey. Clothe 2.00 .cccccccccess sorcesscscvccccccccceessetecccccccecere 
Prescott. Electricity and the Electric Tele h. Cloth, 670 illustrations, 2 vols... 
Sabine. History and progress of the Electric Pelegraph. Cloth, 134 illustrations... 
Smith. Manual of Telegraphy. 31 illustrations, paper..............-.0+s.seee cece geeeeeceeeeeeeeeee 








Schwendler. Instructions for Testing Telegraph Lines. 2 vols., cloth, illustrated................. 

Terry & Finn. Illustrations and Descriptions of Telegraphic Apparatus. Cloth, 92pages, 30 plates 1 50 
Williams. Manual of Telegraphy. Cloth, 327 pages, 90 illustrations. ...............- 20. seeeeeee eens 42 
. , . n nnn ge6nsnbans OOsNREPORCSC 00 cevegnencoseneeee 50 
Du Moncel. The Telephone, the Microphone, and the Phonograph. 70 illustrations, cloth........ 1 % 
Lockwood. tical Information for Telephonists. Cloth ..............sssesesececescsceecesecees 100 
Prescott. Bell's Electric Speaking Telephone. 526 pages, 330 illustrations ....................05 6 400 
Thompson. Philip Reis, Inventor of the Telephone. Cloth, © plates and 48 engravings........... 3 00 


ELECTRIC LICHTING AND TRANSMISSION OF POWER. 
Alglave & Boulard. The Electric Light: Its History, Production and Application. 458 pages. 5 00 
Cunyng! ame. A Treatise on the Law of Electric Lighting. Cloth 5 
Day Electric Light Arithmetic. Cloth 
Du Moncel. Electric Lighting. 66 illustrations, cloth............ 
Du Moncel. Incandescent Electric Lights. Illustrated, boards......... ....... : 
Dredge. Electric Illumination. 2 vols., cloth. Vol. 1 (scarce), $15 00.. Vol. 
Electric Lighting Act, 1882, also the Rules of Board of Trade, October, 1882. 
Gordon. A Practical Treatise on Electric Lighting. Cloth................. 
Hammond. The Light in our Homes. Cloth.. 
Holmes. Lighting. Cloth 

Electric Machines. 801 pages 
ee 
». Cloth.. ; 
Lighting. Clot nnn atc enesenesseseenese 
Its Principles and Practice. Cloth 180 pages....... .......s.e+e+ee-- 
Incandescence. 96 illustrations, cloth......................eeece5- ‘ 
and Dynamo Electric Machines. Cloth ............--- ss. sesee.es 
and its Practical Applications ........... 
Machines. Illustrated, boards 
Machinery. 57 illustrations, boards.................-..0.sseeeeeees ° 
Machinery. Cloth, 527 I. 1 sccwcnescuneccetb One 
Steam Engines, especially as a apted to Electric Lighting Purposes 
its Production and Use. Cloth, San RR aI 
asa Motive Power. Cloth 
of Energy and its Transformation ............cccesccesscocsssscessers 
the Electric Transmission of Power. Illustrated- Paper, 50c, cloth 
RR eh a gages ee ae RR eees 


TESTING AND MEASUREMENTS. 
Ger. Absolute Measurements in Electricity and Magnetism. Ilustrated, 207 pages, cloth. 
Haskins. The Galvanometer and its Uses. Morocco, 8 illustrations.................06. «+ : 
Kempe. A Hand-Book of Electrica] Testing. Cloth, 494 pages ........ ose : 
Lockwood. Electrical Measurement and the Galvanometer. Cloth .......++-..00see+ceeeeeeeeeeees 


ELECTRO-METALLURCY, ELECTROTYPING, ETC., ETC. 
Fontaine. Electrol Cloth 264 
Gore. The Art of Electro- 
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Higgs. 

Hopkinson. 
Prescott. 
Stephen. 
Swinton. 
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Comecococteu 
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or 

Galvanoplastic Manipulations. 
ectro-Metallurgy, Practically Treated. Cloth...... cove 

vo wt _ SAE TRTTRIORS 2.0.00. cccveccccccces 

son. ereo ing an lectrot: 7 Oth, 195 

Anderson. htning Conductors. Boe , — Si einbe peat 

Blakesley. Alternating Currents of Electricity. Cloth . : 

Bottome. The Dynamo. How Made and How Used. A book for amateurs. Cloth............... 

De Fonvielle. Thunder and we 7 Cloth, 285 pages........ Sidi pdaancueteieweeiieweneasst 

Du Moncel. Electro-Maznets. Boards, 50c., English edition .... 

Dyer Induction Coils; How Made and How Used. Boards 

Gladstone & Tribe. 


Gore. Electro-Chemistry, inorganic. , 1388 pages ..... 

Heap. Electrical Appliances of the Present Day. Cloth ‘ on 

Hospitalier. Domestic Electricity. Cloth, 229 es, 155illustrations. ... 

Hospitalier. The Modern Applications of Electricity. Cloth... .........00+ 0.0. ccceeeee cece cceeeees 

Kohlrausch. Physical Measurements, with Appendices on Absolute Electrical Measurements ... 

Loc! Workshop Receipts. Devoted mainly to Electricaland Metallurgival subjects. Cloth .... 

Munro & Jamieson. Electricians’ Pocket-Book of Electrical Rules and ‘lables .........-...... ... 

Niaudet. Elemen Treatise on Electric Batteries. Cloth. 55 illustrations................. : 

Parnell. Action of tning and_ Means of Defending Life and Property from its Effects 

Radau. Wond-rs of Acoustics; or, The Phenomena of sound. Cloth, 288 pages, 116 illustrations. .. 

Reports of the Committee on Electrical Standards. 

8 Treatise on Lightning Protection. Cloth. illustrated................. 

Swinburne. Practical Electrical Units Popularly Explained. Cloth 

Welch. Table of Relative Weights of Copper Conductors... ...........-0:-ccecceceeeeceses eteccees 

Wigan. The Electricians Pocketbook. glish edition of Hospitalier’s ‘“‘ Formularie Practique 
“41'Electrician.” Cloth, 318pages, 48 illustrations..................++ $00se0s eceePoosepes eecosece 

Woodward. Arithmetical Physics. Boards...... itesibrdbbadeneuss 

be promptly mail 

Post 








DW tt a2 Ws Cw 


SSHASSSSSSSSSSSSSASSSTSSSSSSSKRS ESTES SSSsssssssss 


ee 





® 
io} 
5 
3 
S 
4 
g 
g 
i 
z 
2 
= § 
B 
g 
~ 
E 
& 
ro) 
a 
= 
= 
cs 





00 mt C0 25 2020 OD. C¥D 





2 00 
40 


CPR eee wee ee eeeeee 


POSTAGE PREPAID to any 
Money Order, Postal Note, 


os mph of any of La] ow books ss. 
address e world on receipt o ice. Remit Express 
Registered Letter. Address. e me 


Draft or 
ELECTRICAL REVIEW PUB. CO. 
P. O. Box, 3329, New York, 








22 ELECTRICAL REVI EW February 12, 1887 


JARVIS ENGINEERING COMPANY,—of—BOSTON, MASS. 


MAKE A SPECIALTY OF 


























ELECTRIC LIGHTING 

Complete Steam Plants & ino rower stations 

THE JARVIS FURNACE, "2,gh5h,anenasrs, cust, For 

The Armington & Sims Engine, ®*ting direct te dynamos and avoid- 
LOW-COST POWER IS OUR RECORD. 


Nine-tenths of the plants in New England have been installed by us and a large proportion over the entire country. 
ESTIMATES FURNISHED FOR PLANTS COMPLETE AND RUNNING. SEND FOR CIRCULARS AND REFERENCES. 


THE PARKER-RUSSELL MINING & MFG. CO. 


ADAPTED 














ELECTRIC 
LIGHT TO ALL 


CARBONS, SYSTEMS. 





CITY OFFICE, 711 PINE STREET, ST. LOUIS, MO. 


p ELECTRIC CO. 


.., ELECTRIC 
LIGHTING 


APPARATUS. 


ae" 
a 








ysl Every requisite for the 
most perfect system of Elec- 
tric Lighting, at rices 
wuich insure a profitable 
iuvestment to the purchaser 


Address, 
| 1 
Western Bleete Co, 
CHICAGO or NEW YORE. 


Manufacturers of and Deal- 
ers in all kinds of 





Electrical _ Apparatus. 
AND SUPPLIES. 


THE UNITED STATES ILLUMINATINGCO, weinx.es UN SOAR FICE 


—— HEADQUARTERS : 
59 AND Gi LIBERTY STREET, NEW YORK. i 4 , 
SOLE GRANTEES OF THE PATENTS OF WESTON, MAXIM, FARMER AND OTHERS FOR THE E ' e ct ric L : g h t in g. Toko, Telegraph wi Erect Light People 

















Five years’ practical experience in the installation of these well-known systems of Arc and Incan- 
Gescens Hiectrie 1 Lighting, Menables the Company to give the most perfect, reliable and economical BY VINCENTSTEPHEN. Union Square, cor. 15th Street, New York. 
we most ‘prominent installations which this Company has effected in the city and vicinity, Contains information valuable to owners and en-| 
are the following: gineers of electric light plants. Precautions to be for Catalogues & 
Sew York Post Office St. Denis Hotel, Press Club, used to keep the plant in order, and what to do in| 
Weclinates Bullding, os 8 Brewers, Staten Island, eg a ss a the event of difficulties arising. ordering Articles 
ort Dy roo el Brunswic 
Galen Peer 173 it “ Opperman & Muller, Turtle Bay Lotus Clas, q . Will be sent to — address, pestage prepaid, on advertised in our columns please 
Pennsylvania RK. R. nion Clu receipt of $1.00. Address, 
Mutual Life areaee et, Equitable le Building, Union Square Hot ‘mention that you saw the adver- 
Coleman House, New York Ferry Co. 9 Brooklyn Bridge. a others ELECTRICAL REVIEW, 
Hotel Dam, Tribune Building, Theodore Stewart, é 'tisment 
iotel Normandie. U. 8. Custom House. Hotel Royal. 83 PARK HOW. | in the 5 


“stimates made by Experts at short notice, on application at the office of the Company. | ». 0. Box, 3329. N. ¥. City. 
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Tue UNITED STATES ELECTRIC LIGHTING CO. 


Ojfers the MOST COMPLETE and ECONOMICAL System of 


INCANDESCENT AND ARG LIGHTING 


FOR EITHER 


CENTRAL STATION or ISOLATED Plants. 











of 





We call the attention of parties contemplating the operation 
CENTRAL LIGHTING STATIONS to our 


LONG-DISTANCE INCANDESCENT SYSTEM. 


The Advantages Claimed for this System are 


Economy of Wire, 
Economy of Power, 
ey and Durability. 


ESTIMATES FURN aE D ON APPLICATION. 
Correspondence 


461 Lb. ow Tork. 206 Lala, Chingy IL 


ON ELECTRICAL SUBJECTS 
will be mailed to any address, postage prepaid, on receipt of price. Address, 
ELECTRICAL REVIEW PUB. COMPANY, ———— 
28 Park Row, New York. P. 0. Box, 3,329. —— 
The Lane & Bodies Go. > 
for ELECTRIC LIGHTING, =ELEC | BI c= 
, Combining Economy and Reliability. 
Sree. Borters, HEATERS, — PuL- 
LEYS AND GEARING. eit nent = te 
THE LANE & melee co, TE A ere 
265 to 273 Water St., —— ——— 
: Cincinnat!,O. | =. 


) NEW ENGLAND ” ELECTR LicuT SUPPLIES, 


BUTT C0 Insulators, Cross-arms, Locust and Oak Pins, Chestnut 
"9 and Cedar Wire Poles, Turned Lamp Posts, Cal- 





























MANUFACTURE 


Automatic Cut OM Engines, 


From heavy patterns, and unequaled 











CORLI SS. 








il aw 





























vanized Iron Pole Steps, Ornamental Wrought 

















Providence, R.I., iron Brackets, Insulated Coppe 
: "RE Line Wire, &c. 
| 7) ; RI 1; Ae a 1 | REPAIRS TO MACHINES AND LAMPS OF ANY SYSTEM MADE 
lethal al aa | BRAIDING MACHINE RY PROMPTLY. DUPLICATE PARTS OF APPARATUS 
= FOR COVERIN¢ FURNISHED ON RECEIPT OF SAMPLE, 
: iS | la ‘Melegraph, We manufacture and keep In stock PHOSPHOR-BRONZE BRUSHES, which are In every 
\ Sl Lchaeti aman ae Ce Sane dena 


Zi 
MR Hey) EEECTRUC-Licurr wines |"""ngp Sencar iiss” Sateen, "Seecouts, Shade 
7 a] ALSO 


holders and all other Appliances neces- 


SINGLE AND DOUBLE sary to the business. 


a Wms AD MADERS a 
Poems --:,>~<:-«e Hoen Building, North & Lexington Sts. 


for Silk, Worsted 
and Cotton Braid. WORKS, 





__ fing casmincs 4| GONSTITUTION & MONUMENT STS., 
- 16x24 DoUBLE BRALDER. —=7i ~ SPECIALTY. , B ALTIMORE, MD. 
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WILL4RD L CANDEE, 


TREASURER 


CHAS. A. CHEEVER, 


PRESIDENT. 





TRADE MARK. 


THE OKONITECO. 


13 PARK ROW. 


INSULATED WIRES AND CABLES. 





PHILADELPHIA BRANCH. 
Novelty Electric Co., 
5th and Locust Sts., Philadelphia. 


MINNESOTA BRANCH. 
Minneapolis Electric Co., 
MINNEAPOLIS. 


CHICAGO BRANCH. 
1022 Opera House Building, | 
CHICAGO. 


DAY S Kerite Insulated 


WIRES AND CABLES 


For Telephone, Telegraph and Electric Light Use 
and Electrical Circuits Generally. 


The reliability and durability of Kerite Insulation is unsurpassed, as has been 
proven by years of experience. Allrubber and gutta-percha compounds are very 








short-lived when placed either in the air or under ground, and the supposed new 
insulating materials now being presented to the public, are most them old 
and discarded experimental products. The present high standard and uniform 
quality of Kerite is the result of 30 years’ experience. 


The attention of TELEPHONE MANAGERS is especially asked to our ANTI- 
ag CT. ool TELEPHONE CABLEs, they being the most practical and durable 
n the ma 

TELEGRAPH, TELEPHONE and ELECTRIC-LIGHT WIRES for either SUB- 
MARINE or UNDERGROUND WORK a specialty. Estimates for ‘complete systems 
of underground wires and conduits will be furnished on application. 


AUSTIN G. DAY, Sole Manufacturer, 
CLARK B. HOTCHKISS, Gen’l Agent, 
16 DEY STREET, NEW YORK. 





ou “—_ 
Aerial 
Telephone Cable. 


The Brosi-S wal Elechie Lit 


OF NEW ENGLAND. 


W. L. STRONG, President. GAYLORD McFALL, Secretary. 
A. D. JUILLIARD. Vice-President R. W. A ABORN, Treasurer. 
JOHN B. POW. ELL, General mente r. 


OFFICE, No. 36 UNION SQUARE, (EAST). 
NO OTHER SYSTEM IS AS ECONOMICAL IN INSTALLATION AND MAINTENANCE 


NO OTHER ELECTRIC LIGHT APPARATUS IS AS DURABLE. 
THE FIRST MACHINES MADE ARE STILL IN DAILY OPERATION. 





THE Are Lights of various Sizes. 
SYSTEM } Arc and Incandescent Lights from one Dynamo and Circult. 
incandescent Lights of various Sizes from Special Dynamo 
COMPRISES: for Central Station Lighting. 


Cost of Apparatus Greatly Reduced. Surveys and Estimates Furnished by Experts 





W. F. SWIFT, Secretary. 
W. J. POSSONS, Asst. Supt. 


J. J. TRACY, Vice-Prest. 
N. §. POSSONS, Supt. 


G. W. STOCKLY, President. 
J. POTTER, Treasurer. 


i ar a 


BRUSH FLECTRICCO. 








SOLE MANUFACTURERS UNDER ALL THE 


Patents of Charles F. Brush, for Electric Lighting, Storage 
Batteries, Carbons, Electro-Plating- Machines, 
Electro Motors, Etc. 


THE BRUSH LIGHT STILL LEADS: FIELD. 


No other system in the World equals ours in Simplicity, 
Durability, Earning Capacity, Reliability. The Best is 
always the Cheapest. 35,000 Brush Arc Lamps 
now in use. Self Regulating In- 
candescence Apparatus. 





GET OUR ACENT TO MAKE PLANS FOR YOU BEFORE BUYING ELSEWHERE. 


THE BRUSH ELECTRIC CoO. 


OLEVELAND, OHIO, U. 8, A. | 


AGENCIES EVERYWHERE. 


omen | WA 


ANSONIA BRASS & GOPPER 60. 


Manufacturers of 


Pure Electric Copper Wire, 


BARE AND COVERED, OF EVERY DESCRIPTION. 


“ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE. 


Warerooms: 19 & 21 Cliff St.. New Yor stories: Ansonia, Conn. 
incanaescent Lighting on Arc-Light Circuits. 


The Brown Automatic Converter 


Will supply and take oe of oe Saute 8 16 C. P. Incandescent Lamps, at any point on an arc-light circuit from 


an initial current equal to 
‘an be used with any make of arc-light dynam 
Any number of the e lamps can be turned on or off. without affecting the rest. 
Invaluable to arc Egstene companies as & means by which they can secure customers, from one up, for incan. 
‘escent lighting anywhere on their circuit, wahest involving the large expense me {ncandescent lighting plants, 
ress, 


ww the necessity of getting a large number of subscribers to commence with. 


THE BROWN ELECTRIC Co., 
400 WOOD ST., PITTSBURGH. PA. 








A 























HOLMES, BOOTH & HAY DENS, 
25 Park Place, New York. 
Bare and Insulated Wire. 
— pence ag 

THE FOREST CITY “CARBON MANUFACTURING 00. 
BRIDGEPO RT BRASS CO., 

BRIDGEPORT, CONN., 
INCORPORATED i865. 
BRASS, COPPER AND GERMAN SILVER 
WIRE 4n> ROLLING MILLS, 

Bare and Insulated Copper Wire for Electric Conductors a aie 
SOLE AGENTS FOR THE 
BRIDGEPORT ELECTRIC MFG. CO. 

THE ARMINGTON & SIMS 
Automatic Cut-Off Engine, 
FOR ALL PURPOSES WHERE POWER IS REQUIRED, 
CLOSE REGULATION, 
SO SMALL SPACE MEQUIRED, 
OVER 2,000 ENGINES IN USE. 
SELLING AGENTS. 
SARE ESEERISG £0501 ey st> Bovtn| Ea Gat s'Cs Tolima, wasn 
JE HANDALL Warren, Ola: ae auuataeha Se. 
Ee ph ts ali som, Gonacol, Fl 
eo ANDERSON, New Orle ea. a. 1 | J A. HAUSER, Montgomery, Ala. 


HAMPSON & CO., Orion ane New York. 





THE 


Parker-Russell Mining & Mp. Oe 


lliam Marshall, 


ng notre of ELEcTRICAL CONDENSERS. 


STANDARDS 2 tL .-. 
@and 4 4 *Universt Buildin, 
Corner Waverley and University Places, New York. 


: saves 
ELECTRIC q 
LEATHER BELTING = 









MOST RELIABLE FOR DYNAMOS ANH 
SWIFT-RUNNING MACHINERY. 


arranted to run steady and smooth. and without stretcl ing 
Write for particulars and pricesto 


CHARLES. A. SCHIEREN & CO 
Manufactarers and Tanners of Oak Leather Belting 
and Lae Leather, 





PINE STREET, 


ST. LOUIS, MO. 


711 
47 Ferry Street, New York. 
46 AROH ST, PHILADELPHIA, 86 FEDERAL S?., BOSTON 














